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PREFACE. 



The theory advocated in the following pages firet occurred 
to me about ten years ago, when reading the counter- theory 
of Brown, Its leading features were then communicated 
by me to one or two friends, who are still connected with 
the University of Dublin. The subsequent publication of 
Professor Abbott's work on Sight and Touch, led me to 
entertain my own opinions moic strongly, though it will ho 
Been that in some important respects my conclusions differ 
from his. The reader will aee that I have horrowed several 
of his facts and arguments in refuting the common theory ; 
but I think he will also recognise something of my own. 
As a repository of facts, indeed, Mr. Abbott's book will be 
indispensable to any student of the subject, however widely 
he may differ from the author in bis explanation of them ; 
and I venture to think that had these facts been studied 
with equal care by Messrs. Mill and Bain, they might have 
been led to cancel a good many pages of their exposition. 
At all events, the question has now reached a stage which 
renders a minute examination of the actual phenomena 
absolutely necessary. There are two or more theories 
before the world which sufficiently explain the broad facts 
of the case. It is by the accounts they render of tho less 
obvious and striking phenomena that such theories must be 
tested. It is not in ordinary reflexion and refraction that 
we need expect to find an txperlmentnm cruets between the 



Emieaion and Wave Theories of Light, nor in a thunder- 
storm that we need look for a test of the Single and 
Double-fluid hypotheses in Electricity. The same observa- 
tion will apply to theories in Psychology; and the writer 
who confines himself to the explanation of mere generali- 
ties will never establish his theory so long as there is another 
in the field. I should, therefore, have desired to make my 
own explanations more special than they are; but finding I 
could not devote enough time to the subject to enable me to 
reconsider and rewrite it completely, I have contented myself 
with making a few corrections and insertions iu a manuscript 
that hoa been lying by me for some years. The question is one 
with which Trinity College, Dublin, is pectilinrly identified, 
through Bishop Berkeley and Professor Abbott; and I 
trust she will not sutler it silently to fall into the hands cf 
inquirers of other nntions. Berkeley's theorj' of vision led 
directly to his now-celebrated Idealism; and if there i^^ any 
mode of escaping from ihat subtle doctrine, I lielicve it must 
be discovered in the same field. 

There is a current doctrine on this topic which is so 
closely related to the subject of this Essay, that I may be 
excused for touching briefly on it here, viz.: That tactual 
sensations and resistance arc the great tests of material 
existence and reality. I find this doctrine maintained by 
two thinkers of such opposite schools as Messrs. Mill and 
Mansel. It seems to have originated in a confusion between 
vulgar and the philosophical conception of matter. The 
vulgar include in their idea cohesion of the particles, and 
can hardly be persuaded to regard liquids and gases as 
material, until they see them enclosed in some solid body 
which gives them a kind of artificial coherence. Philosophers 
took up the same idea with little examination, and thought 
the Newtonian theories of gravitatiuu and inertia afforded a 



Etrong coDfinnation of it. But if by matter we mean the 
Keiil in Space — that which exists therein and affects uur 
eenses — it is now certain that :i great part of the luaterial 
universe consists of imponderable and pcnetnible Huids} 
which would probably offer no resistance to the finest 
BGDsitive or muscular apparatus. This I take to be the 
proper philosophical idea of matter, and, in this sense of the 
terra, sight is quite as competent to reveal to us the existence 
of matter as touch or the motor nerves. In this respect I 
think Kant, whose testis of material substance are permanence 
and action, is considerably in advance of more recent writera. 
Visible unresisting objects are no doubt often regarded as 
unreal ; but this is not the case when they continue to exist 
permanently, and aSect our senses of hearing or smell: 
otherwise smoke would appear as unreal as a ghost. How- 
ever, if anyone desires to con5ne the term "maiter" to 
tangible bodies, he is at liberty to do so. I 6nly contend 
that the eye reveals to us one spacial reality, namely, the 
nervous organism connected with it, and that we cau thence 
reach other epacial realities outside ua by a legitimate in- 
ference. If so, whether the existence of maiter is proved 
or no, Berkeley's Idealism is refuted. 

I hope the concluding note on Idealistic Associationiam 
' will not be considered out of place. 
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me years past the leading problems of Psychology 
tea tendiug towards a single point — our idea of space 
B judgments relating to it. Is the idea a priori or 
a poiteriori f — if a posteriori, ia it derived from sense directly, 
or by a slow process of combination and association? — if 
directly from sense, is it from sight or touch, or both ? — are 
samples of one class of these problems. Are our spacial 
judgments necessary or contingent ? — are they synthetical 
or analytical? — and if necessary, is this neccBsity original 
or derived?— are samples of another. Is the Associationist 
asked to produce an extreme instance of the potency of his 
favourite principle? He appeals, without hesitation, to the 
space-perceptions of sight. Is the Intellectual Ut a«keil to 
produce an extreme case of an original and irrever.-ihle 
necessity of thought? He is abnost certain to appeal 1o th6 
truths of Geometry. The battle-ground on which the two 
great psychological schools must meet and contend is thus 
clearly marked out; it becomes manifest that a careful 
investigation of the phenomena of space and vision must 
throw a flood of light over the whole range of the mental 
sciences ; and be who directs the attention of earnest meta- 
physical inquirers to this central question may liave cause 
to congratulate himself on having done ao, though every 
portion of his own building should ulUmately be uprooted. 

I shall for the present set aside the consideration of the 
a priori origin of the idea of space. Such an assumption ia 
only admissible if it be impossible to di-rivc that idea, icith 
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alt its actual characteristics, from senae, or from eeoae com- 
biaed and associated with other elementB ; and even if the 
a priori origin of the idea were granted, it la not easy to see 
liow by means of it we could arrive at a knowledge of the 
particular figures, magnitudes, and situations of particular 
objects.* Turning, therefore, to the sensitive perception of 
space or extension, our attention will be, in the first place, 
directed to Berkeley's theory of vision. Let me remark, 
however, at the outset, that leaving out of account Mr. 
Bailey, Professor Abbott, and other avowed opponents of 
thia theory, its professed defenders are by no means at one. 
This will become evident, if we recount briefly the various 
ideas which are popularly ascribed to sight, and observe the 
manner in whidi this rough catalogue would have been 
retrenched by different disciples of Berkeley. The ideas 
commonly referred to sight are — 

1. Colour. 

2. Two liiraeiisions of space— plane superficial estension. 

3. Three dimensions of space — solid figures and relief. 

4. Direction from the eye. 

5. Distance, and especially distance from the eye. 

All Berkeleians (and indeed all philosophers) admit that 
the perception of colour is original to the sense of sight; 
and all Berkeleians deny that distance from the eye is so. 
But here their unity is at an end. Berkeley himself seems 
doubtful whether anything beside colour is originally per- 
ceived, and this doubt becomes a distinct negative in the 
hands of Condillac, Brown, Bain, and J. S. Mill in his 
Examination of Hamilton. (In his criticism of Air. Bailey, 
Mr. Mills doctrine is difierent.) Most Berkeleians, however, 
admit the originality of our visual perception of two dimen- 

• This difficulty afFords a satisfactory rca«on for Sir WilUsm Hmnitton's 
■U]>p1emeiiling his a priori origiu of space by on a patterUtn oni^ which 
has Imvu m often stigmatiied as a flo^ont violation of bis owu inw of 
]iBrumoiiy. 
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Bione of spBcc; among whom I may particularly mention 
D'Alembert and Stewart. Many of these phUosophera, 
indeed, virtually admit an immcdinte jtcrccptlon of trinal 
epace, though, in consequence of confounding tujierficial 
with plane extension, they express themselves erroneously. 
Such, for instance, must have been the doctrine of Keid; 
for he maintains that persons who had no sense but that 
of sight, would take all objects to be portions of spherical 
surfaces. Sir William Hnmilton and others have added 
direction from the eye and even outness, perceptions which 
clearly involve trinal space. Thus, while Condillac and 
Brown admit but one of the five present perceptions of 
eight to be original, Sir William Hamilton accepts four; 
and yet he, no less than the others, professes an almost 
unreserved acceptance of the Berkeleian theory. 

If we inquire of these theorists, how these original defi- 
ciencies of sight are made good, we shall find an almost 
equal diversity of opinion. Time, perhaps, enters as an 
element into every solution, (even that of Berkeley him- 
eolf,) but at lliia point the agreement ceaaee. One says, 
einiple touch J another, muscular sensibility; a third, the 
active faculty of locomotion ; and some, (as Dean Manuel, 
and perhaps Sir W. Hamilton,) even bring in a supposed 
a priori idea of space. Others combine two or more of 
< these in various projmrtions. There is, moreover, an<ither 
I solution of the problem open to all who hold tliat colour is 
not the only direct perception of fright, viz., that this sense 
supplies its own deficiencies, by forming ossociatiouB be- 
tween difiercnt visual perceptions — associating, for example, 
the faintness and indistinctness of a seen object with (he 
idea of a great number of intervening viable ohjecla, which, 
though at present overlooked, would become visible before 
the object in question attained its maximum degree of 
brightness and distinctness. That such associations might 
be formed by experience, and even that ihey actually «re 
formed, few persona will probably feel disposed to deny ; 
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but I do not know rvhether a theoriBt who expliuned \>j 1 
their means the whole difference between our original and 1 
our present visual space-cognitions would be regarded as • I 
Berkcleian.* But without taking account of this doctrine, i 
it is evident that there is a very great difference of opinion I 
among professed followers of Berkeley, both as regards the ' 
cUrect perceptions of sight and the sources of our present 
improved conceptions ; and consequently, even if the argu- 
ments of Mr. Bailey and Professor Abbott should be totally 
discarded, there remains abundant reason for a new and 
thorough investigation of the entire problem. There is, in 
truth, no theory of vision which has met with exclui 
or even general acceptance; but, on the contrary, there 1 
have been (and still are) a number of distinct theoriea 1 
advocated by different persons, and agreeing only in one, or | 
at most in two points. If these differences have been little I 
noticed hitherto, it is a further proof that the subject has 
not been studied with sufEcient care. No one can seriously ] 
contend that the theory of Brown, who held lliat sight 
does not give us any idea of exten<^ion at all, is identical 
with that of Stewart, who contends tliat if the mechanism 
of vision were explained to a blind man, he could infer for I 
tumself tlie necessity of our (direct) perception of visible I 
figure. (Dissertation, note, p, 134, Hamilton's Ed.) 

Is sight, then, immediately perceptive of extension ? This I 
is the first important question which meets the inquirer, and J 
his answer to it will possibly determine his solution of the e 
tire problem. The prima facie case ia certainly in favour of 1 
the afcmative. The great majority of majikind believe that 1 
they perceive extension by sight, and even chiefly by means 1 
of that sense. The analogy of the lower animals tends to the I 
eame conclusion. Their organs of touch and powers of Ioc(k I 
motion are endlessly varied, but the vast majority of them 

* He migbt liowevor claim an earlier, and I tliinlc o bigbcr, nuthoritj' 
in bis favour in Locke. Ilint pliiloeopber evidently bolils tliat sight 
(upplies ila own ili'licii.-D(;i('£. Km^t, iHiub 11., cup. ix. 'J. 
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possess two eyes situated similnrly to those of the human 
subject. Thoy nil appear to possess a distinct knowledge of 
extension by sight, and exhibit it at a period so early as to 
' lead even eminent Berkelelans to doubt whether their space- 
perceptions could have been formed by the complicated pro- 
s of aasociatioD which they insisted on in the cose of man. 
The intimate association of colour and extension — or rather, to 
I express the facts accurately, the belief of ordinary men that 
the extension which they see is coloured, nnd the colour 
I which they see extended — Is further evidence on the sama 
I ude ; and other indications might easily be added. The 
I philosopher who maintains that we have a direct perception 
I of extcnsioD by sight, is therefore in possession of the field, 
uid his adversary must dislodge him before creeling his own 
I superstructure. But the Visionist, if I may use the term, 
I need not confine himself to the defensive- He can appeal 
I to positive and powerful arguments in favour of his the^s. 
The first and strongest of these has been urged by D'Alem- 
,bert and Stewart, but is, perhaps, best stated in the following 
I passage of Sir W. Hamilton. (Lectures, u. p. 165 : — ) 

" It is ftdinilted by all ihat we h&ve by sight a perct'ptioD of colours, 

coiitici]uentlf ■ ptrcepliim o( the ilifturenoe o( colours. But a pen-vption 

of the ilistinction of colour* necestnrily involwi the perception of • dii- 

^^^^ criminstiiig line ; for if vnv colour be hud busiiie or upon auotber, we can 

^^^^^B only distiuguiah them tu tliffereut by perceiving that they limit each other, 

^^^^B wbicb limitation noccasorily nfforda « breodthlem line — a liue of demarca- 

^^^^f tion. One colour laiil upon aoother, in fact, gives it Hue returning upon 

I il»dt, that is a figure. But a line aoi) a figure are modifications of 

•xteusion. The perception of extension, tberefoi«, ii neceMirily gi*«n 

L in the p«n.-eption of colour*."* 

^H < 

^^^Bdoc 

^^^ Dill} 
^^^ liei 



Mr. Mill, who is one of the ablest advocates of the contrary 
p doctrine, deals with this argument in his " Examination of 

at not be suppoced, however, that we are consdoui of visual 
inly when and where the colour* are different. If I look, for 
jiiplu, at a gnwn tiguare depicted on white paper, I sM the length not 
only of the aide* wbicharellneaofdematcatioD, bntof the diagonal wbieh 
• liei wholly within the green aquare. 
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Sir William HamiltoD's Philosophy." His reply is too long 
to quote in exteuso, but I think the purport of it ia fairly 
given in the following extracts : — 

" Firat, it must be observed that when the oje at present takes cogni- 
zance of a viaible figure, it does not cognise it b^ meanii of colour alone, 
bat by means of all those motions and modifications of the muscles coa- 
Dected with the eye, which have so great a shore in giving ue our acquired 
perceptions of sight. To determine what can be cognised by sight alone 
we must suppose on eye incapable of these changes. . . . Now there is 
nothing more certain than that an eye with ita a.tis immoTably fiied ia 
one direction giresa full and clear vision of but a small portion of space, 
tbat to which the axis directly paints, and only a faint aud indistinct one 
of ibe other points surrounding it. . - This fact seems to warrant the 
conclusion, that if the axis of the eye were immovable, and we were 
without the muscular sensations which accompany and guide its move- 
ments, the impression we would have of a boundary between tvro colours 
would be so vague and indistinct as to bo merely rudimentary. A rudi- 
mentary conception must be allowed. . . . But to confer on the«e 
discriminative impressions the name which denotes our matured and 
perfected cognition of extension, or eiien Co ataume that they Kavt in their 
aatare ani/thing in common with it, seems to be going beyond thcevidence. 
... I cannot admit that we could have whivt is meant by n perception 
of siiporlicinl space, unless we conceived it lu tomelhitig mhieh the hand 
could be moved aeroM." (Examination of Hamilton, pp. 285-7, Srd Ed.) 

He goes on to adopt Mr, Bain's statement, that " we 
never consider that we have a notion of spnce unless we 
distinctly recognise this possibility ;" (of muscular motion;) 
" but Itow a viiion of the ri/e can reveal beforehand tehat would 
be the exjierience of the hand or the other moving members I am 
unable to understand." Further, he quotes with approbation 
the following remarks from a note of Mr. Bain's : — 

■■ The euentiai import of vl.'tiblu fona Is something not attainable with- 
out the experience of moving the eye. If we looked at a little roimd spot, 
we should know an ojitieai difference between it and a triangular spot, . . . 
but this would not beto recognise form, because by form we never mean 
so little as a mere change of •loiour. . . . We can never cross the chasm 
which separates an optical meaning from on effect combining hght and 
movement in ony other way ihui by bringing in esperiifucc of movement." 
(Kxnminnlion of JInmiltun, p, 391, aud Dain's Scnves and Inii^llect, 
pp. 366-7, 2nd editJou.) 
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I 



This is all the 



t Ic 



I find, if I e 



except a atittement 
of Mr. Baia's that "our Dotions of form are maniftslly ob- 
tained bj working on the large ecalc;" not on the small 
space to which the field of distinct vision is confined : an 
assertion which needs no refutation, as it rcsis solely on Mr. 
Bain'a ipse dixit, and appears to be opposed to all evidence.* 
We may note then, as Mr. Mill's first argument, that 
the perception of diversities of colouring (at least to the 
extent requisite to give a clear idea of a bounding line or a 
figure) requires muscular motion as well as simple vision. 
This argument, however, assumes that the only way in 
which muscular motion conlributes to the clearnesti and dis- 
tinctness of our perception of space, ia by becoming asiociated 
with our ideas of colour and its varieties. But it is evident, 
from Mr. Mill's own statement, that tho muscular motions 
and adaptations of the eye contribute to the perfection of 
our visual perceptions in a very different way. The proper 
adjustment of the eye, and convergence uf the axes, are 



• 1 have already intimatoit that Mr. Mill ailvoCktM s very difTereot 

doctrine in \u» criticism of Mr. Bailey. Iiictee<) ihe fciUoniDg pas«3^ 

IiU{;lit aimoat be laken for a Blat«nient of my own thuory ; — " Wt cannof 

tet anything «hich ii not painitd on our retina, and ice tee IhingM like or 

tnlike according at thry are painted on Ott retina like or unlike. The 

distance between b'ii nbji-'et to our rigbt anil on object to aiir lafl is a lino 

presented siUcwnys, and la tbuvfure painted on our rctinu at a litu. Tbci 

distance of on object from ua it a line presented endways, and in repro- 

Kntcd on Uiu mtina by a point. It auems obvious, tboreforc, ibal wa 

luusl bo able by the eye alone to diiMriuiioato between unciiuol ditlancul 

of tbc runaer kind, but not of the Utt«r. Unequal lines drawn actom 

our a[ihere of rlsion wo con «ee to be uneqaal, because ihc line) which 

I tmagu them on the eye are &ba unequal. But the distaocrai of object* 

from u9 are represented on our retina in all CMea by single points, and 

^ all puinta being equal, all such distances must appear equal, or rather, we 

^^^B must bo unable to aee them in their character of dmtiuicGt al all. This 

^^^^H argunient proves that distances from us cannot bo seen in the way in 

^^^^^B which «c aec the distances (or rather the apparent distances) of object* 

^^^^H from one another — namely, by the original poaert qftht tenH <tf tight," 

^^^H —(Dissertations, by J. S. Mill, vol. ii. p. 'JS.) 
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necessary to see with diadnctDess the particular object 
looked at, and motions of the eye or the head are needed to 
bring the BuiTounding objects into the field of distinct 
vision. If these muscular motions contribute to the i>erfec- 
tion of visual perceptions by altering the character of the 
visual sensations and perceptions themselvesj tlie demand 
tliat the eye should be deprived of their aid when we are 
endeavouring to ascertain the original perceptions of that 
sense is manifestly unreasonable ; and no one with the small- 
est knowledge of optics can deny that these motiona atfect 
our visual perceptions directly, as well as through the 
channel of association. But the truth is, that by sight we 
have a perception of diversity of colouring quite sufficient 
for the purpose of Sir W. Hamilton's argument, without in- 
troducing these muscular motions at all; and the two philo- 
sophers with whom we are arguing seem to have become 
indistinctly aware of this, when they admit an "optical 
difference," "discriminative impressions," a "rudimentary 
conception," &c. The fact is proved by superabuDdant 
evidence. Whenever sensations of vision are prodhced 
otherwise than by the action of light reflected from external 
objects, we ore manifestly deprived of alt these aids ; and it 
is a well-known fact that these sensations may be produced 
by electricity, by a blow, by derangement of the stomach, 
by inflammation of the optic nerve, and other causes.* 
Will Mr. Mill contend that in sucli cases there is either no 
perception of extension or one dependent on the accompani- 
ment of muscular feelings ? This, however, is not all. In 
cases of couching for cataract adjustment and convergence 
are completely eliminated from our visual pcrcepliona ; and 
yet, as Mr. Abbott has clearly established, there are percep- 

* I bijllpve, M I shall have orcusion U> notice hereafter, that if philo- 
ipbers would observe with oaiti their ocular atmsations when i 

ir with their eyes shut, they would find that they are uevtr with- 
fc«i>me poneption or colour and vigual exteDsion. These pcrceplions, 
re alien lery fiiut. 
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tions of vi:3ible exteosion from the first. If the blind from 
cataract have any knowledge of coloured extension, (and 8 
knowledge of coloured extension is a perfectly distinct 
thing from a knowledge of the form and situation oj ex- 
ternal objectt,) they must likewise have it from vision alone- 
There is another experiment still more decisive. We can 
I diatincUy see the extension and even the figure of objects 
vhea illuminated by the electric spark or a flash of light- 
ning; but it admits of demon strati on that, no muscular 
motion could take place during the time that this illumina- 
tion lasts. I would add to this another fact, of which 
Mr. Mill is, doubtless, aware — the persistence of visual im- 
pressions. If Mr. Mill or Mr. Bain will gaze steadily on a 
brilliant object of any kind, and then close his eyes, he will 
see a similar object still, which, Iiowever, usually changes 
colour several times before its final disappearance. What ■ 
has motion of any kind to do with this perception ? The \ 
argument of Mr. Mill is, therefore, inconsistent with a 
number of known facts. And the reason is obvious. Small 
as the portion of an object is, which can be distinctly seen 
without muscular motion of any kind, it contains hundreds, 
or probably thousands, of sensitive minima, each of which ia 
capable of being distinctly seen. The extreme minntenesa 
of the minimum vittbile when the eye is in good condition, 
and the arrangement of brilliancy and contrast of colouring 
favourable, is truly marvellous. The fixed stars, perhaps, 
afford the most remarkable example ; and the cficct of con- 
trast is finely illustrated by the fact that they are rendered 
invisible in the day-time by an increased quantity of light- 
increased even in their own particular direction;* while, if 



* 1 may bcrc noticu the prevalent mistake that the tniuJmuRi eitibUt 
is ■ quonlil}' of extension. It ili.'pcnds inucli more un the brightoeaa of 
the object, uuil its cuntrast to Ibu Burruuniling obJMta in brilliancj and 
colour, tlinn i>n its magnitude, trhctbcr rwal or Angular. It alto depends 
on the itate of tbe organ whose wnsibility may be augmented ai i 
dimiouhHl by nervoiu escitemcnt or other diiordcr*. 
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we cut off the light laterally difiuscil by laoking up n tall 
chimney, or from the bottom of a deep well, the stars be- 
come again visible, even at noon. The fibres of a g08- 
Bamer'a web are often visible at a distance of several feeti 

Mr. Mill seems to have some perception of the strength 
of his opponent's case here, and, accordingly, he takea 
refuge in admitting a " rudimentary conception," or certain 
"discriminative impressions," Discriminative of what? 
Do these impressions merely discriminate colours, or do 
they discriminate figures and forma also? If Mr. Mill 
accepts the first alternative, the admission removes no part 
of the difficulty. Sir W. Hamilton says that a discrimina- 
tion of colours necessarily involves a discrimination of Unea 
and figures; and Mr. Mill replies, I admit the justice of 
the argument to this extent only, that we do, as a matter of 
fact, discriminate colours by unaided vision. The futility 
of this reply is obvious. But if Mr. Mill concedes that 
these impressions discriminate figures and forms he con- 
cedes the whole question at issue. From the whole tone of 
the passage, it would appear as if Mr. Mill desired to admit 
more than a discrimination of colours and less than a dis- 
crimination of figures and forms. But what is the third 
idea intermediate between colour and visible figure which is 
thus referred to sight? Has any one over experienced it ? 
Has it got a name? Or is there any evidence whatever of 
its existence ? Moreover, if Mr. Mill means to concede the 
existence of this hitherto unobserved iertium quid, Mr. Bain 
does noL He seems expressly to identify " change of 
colour" with all observable " optical differences " in objects. 
The expression, " change of colour," 1 may remark, in the 
first place, is inaccurate. There ia no change^no succea- 
sion — of colours in our perception of variefi/, but the two 
colours are perceived at the same time as distinct from and 
limited by each other. Waiving this objection, when Mr. 
Bain identifies " change of colour " with " optical differ- 
ence," he assumes that diversity of colour exists by itaelf 
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alonct and has no necessary connection with visible figure and 
form. He forgets that liis antagonist has advanced forcible 
argument to prove that such a necesaary conneclaon exists and 
takes the very un philosophical liberty of assuming the con- 
trary, and leaving the argument in question unanswered. 

Tbc second part of Messrs. Mill and Bain's reply appears 
tu tue to consist in defining space so as to include muscukr 
motion in the definition, and then arguin^r that because 
mere eight cannot give ua the idea of muscular motion, it 
cannot give us any direct perception of space. The question 
then would appear to turn on the correctness of this de- 
fiuition ; but it must he remarked, that even were it correct, 
it would not follow that sight could not give us all the 
otlier elements of the idea of space, or that these other 
elements do not constitute the greater and more characteristic 
part of it; and if this were granted I believe tjir William 
Hamilton would have gained everything worth contending 
for. Mr. Mill maintnioa that nothing can be properly dc- 
Btgnuted space unless we conceive our hand capable of being 
moved across it; and although Mr. IWn is more liberal and 
allows that a motion uf some other part of our bodies might 
answer equally well, he too includes muscular motion of 
some kind in his definition. I think I can here fiurly appeal 
to the reader whether he is conscious of any such element 
in the idea which he attaches to the term ? requesting him 
to bear in mind that the question is not, whether the idea 
of motion or mobility is intimately ossocialed with that of 
BjHiGO, (which from the nature of the case it must be,) but 
whether the fonncr idea forme a constituent part of the 
latter ? But even supposing this question decided against 
me, my general thesis is by no means overthrown. We have 
a Duud/ idea of motion,* and it is very doubtful if wc have any 
other. It will, I think, appear highly probable from what 
will be said hereafter, that a man destitute of the eenito of 

• We tee two obji'cls approaching tacb olhor wilbout luij- cLuigc in 
our own poflitioii. Tliiti, 1 tbink, may W- tiiirl)' callul visible moUon. U 
is quiti! distinct from miuculv molion, (or rutbur uiunculu action,) which 
can oaly he pvrccivod in oimdTta and not in cxtvnial uljjwU. 
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sight would perceive his voluntary motions only in their 
character of voluntary efforts or muacular actions. At all 
events, the idea of motion derived from touch or the muscular 
sense is not the only one we possess ; and supposing motion 
or mobility to be a necessary ingredient in our idea of epacei 
the question arises whether this motion be not visible motion ? 
And here I appeal to the consciousness of my readers with 
much greater confidence; for in my mind at least it is 
viable motion which is intimately associated with, or forms 
an element of my idea of space. And I think I can appeal 
to Mr. Mill himself in corroboration of this truth ; for 
he unequivocally admits that our present pictures of spaces 
and extensions arc exclusively " eye-pictures." " The visual 
imagery," he says, " effaces from our minds any distinct 
consciousness of the series of muscular sensations, of which 
it has become representative. The suuiUtaneous visual 
sensations are to us symbols of tactual and muacular ones, 
which were slowly successive;" (Examination of Hamilton, 
p. 283;) and he goes on to adopt a paragraph from Mr. 
Herbert Spencer, in which the latter says that " these 
symbols occupy the mind to the entire exclusion of tho ideaa 
symboliaed." (Ibid.) It ia thus conceded that if there ia 
any representation of motion in this picture of space, 
it must be a representation of visible motion ; and in- 
deed there ia a further concession here made that when 
we employ spacial terras tlie sole object of consciousness ia 
generally, if not always, a collection of visual sensations. 
Messrs. Mill and Spencer, indeed, speak of these visual 
sensations as merely the symbols of other ideas, seldom or 
never realised, but which nevertheless constttate our true no- 
tion of space. Now, in the first place, it appears to roe that 
the idea which every one has in his mind when he employs 
apftciot terms, la the true idea of space :* and in the second 
" Mr. Mill , nftvr observing that the blinii man's idea of npoce ia aome- 
tiom w&ntiug in llie vlciuent of tbe nimullaneitj of the puts, pruceoils lo 
confess that "what is thus wanting to him is the rhi^ feature of the 
conception as it is in us." (Exam, of Hamilton, p. ST8.) If unylhing is 
would imagine the " chief faalnre" of it ■« bo. 
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place these visual ideas are themselves inLuilive cognitionB, 
and if the philosophical phraseology of Meaara. Mill, Bain, 
and Spencer will not permit us to apply our ordinary space- 
terms to them, their existence and importance ought to be 
admitted, and they ou^ht to receive proper designatioos of 
their own. I may add, that in the idea of apace described 
by Messrs. Mill and Dain, an element which I believe most 
persons will think much more important than that of 
mobility, namely, the simultaneous exiatenco of its parts is 
suffered almost entirely to evaporate. As regards the 
prophetic power sup|>o9cd to be ascribed to the eonse of sight 
by the Visiouist, it has, I think,-ncTer been claimed by any 
advocate of that theory ; unless it merely means that nothing 
can change itsdluation from one place to another at a distance 
from it without passing through an uninterrupted aeries of 
ioten'ening positions — a proposition whose aelf-evidence 
will, I think, be generally admitted. 

When Mr, Bain says that the " essential Import" of visiblo 
form is something not attainable without experience of 
motion, he overlooks the fact that the principal use of a 
thing b not the thing itself. The principal use of the sense 
of hearing is to assist us in holding communication with our 
fellow-creaturea ; but no one would on this account propose 
to limit the meaning of the word " sound " to articulate S]>eech, 
and deny that the "essential imijort" of the perceptions 
of the ear coiUd be known to one who had never heard men 
8[icak, but who had heard other noises. Besides, if the 
guidance of muscular motiou is one of the chief uses of our 
visual siiace- perceptions, it is by no means the only one. 
In reading a book, for example — and few uses of sight are 
more imporlaiit than this — muscular motion plays a very 
Bubordiuate part, and much the greater portion of the employ- 
ment of the sense consists in the simple perception of viaiblo 
figure. I am therefore unable to see any ground on which 
Messrs. Mill and Bain's objection to Hamilton's argument 
can be sustained. 



Thia, however, is not the only argument in favour of the 
perception of extension by sight. Let ua suppose eight Jncn- 
pable of presenting to us anything besides colour, and inquire 
what means we have for ascertaining the extension and figure 
of external objects oo this supposition? Touch and locomo- 
tion ; of which modern writers lay most stress on the latter. 
But it must be noted, that uuless muscular motion be guided 
hy tactual differences, it can give us no information of the 
figure and form af iibjects. This is evident ; for one object 
can only be discerned from another by sight or by touch ; 
and sight, (on our present hypothesis,) presenting diver- 
sities of colour only, can afford no guidance lo the hand (or 
other member) in moving round :in object which presents 
no tangible peculiarities to distinguish it from those that 
surround it. Hence we lind a limit to the association of 
visual impressions with tactual and muscular ones. If, in 
the great majority of the objects which come within tlie 
reach of a child's senses, diversities of colour arc attended 
with tactual difi'ercnce.^, the associ.ition will become very 
close and intimate; if, on the other hand, most of the 
objects present exhibit differences of colour without any 
corresponding diversities of (actual sensations, the associa- 
tion between these unpressions will be very feeble, and 
diversities of colour will suggest diversities of form either 
very slightly or not at all. Now, let us take a child who 
is born in the higher ranks of life, and inquire how the fact 
stands in his case? In how many of the objects which are 
presented to him are diversities of colouring attended by 
any other perceptible diversity? Almost every article of 
clothing which he sees, (including the car[)et, the table- 
cover, and all similar objects,) the room-paper, pictures, 
books, newspapers, and even the looking-glass when he 
looks at it, present varieties of colouring whore there are no 
tangible difTerenceB. and where, if sight merely presents ua 
with colour, there i« nothing whatever to guide the hand in 
ascertaining the ehapc. Years toll uu, Koared amid these 
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eighta, our child becomes ft student, who epentls the greater 
part of hia waking hours in deciphering letters in various 
languages, not one of which presents any tangible pecu- 
liarity, and yet the very nieauin<; of a word or a passage 
often depends on a very slight difference in the shape of a 
letter — a difference too minute to distinguish clearly by 
touch or locomotion, even if there was anything to be felt 
along ita outlines ; and it may be added, that the clearest 
perception of the figure and form of these objects coexists 
with the fulleet conviction that touch and locomotion would 
find no distinguishable characteristics in them. What be- 
comes of the Association theory here? It would, indeed, 
be almost a auflicient refutation of it to say, (as Mr. 
Abbott does,) that we do not handle one object out of a 
thousand we aee, and that consequently we cannot form by 
this raeana an ossociatioa so intimate that figure is always 
and necessarily suggested to ua by diversity of colour. 
When we add, that objects too minute to be distinctly felt 
nevertheless give us the clearest imprcssiona of their figure 
and magnitude, the argument is much strengthened; but 
when to this we can still add, that objects large enough to 
exercise our tactual and muscular senses, and on which wo 
do exercise them, do not present to these senses any dis- 
tinguishable trait whatever; and that, notwithstanding this, 
we recognise their figure by sight with a clearness and 
accuracy to which unaided touch and locomotion never 
approximate — and this not merely now and then, but at 
every instant that the diversities of colour arc presented to 
us — I think we have a second and hardly less [lon-crful 
argument in favour of the direct perception uf extension by 
sight. 

These two argnmenta are, I think, sufBcicnt, and if they 
were not they might be added to.* But what is it that 

• It xnaj not, perhaps, be amiss to state an argument virlaally the 
~]r W. ] iBmilton's in a dlfiercnt Jiirrn If colour bu a mure 
tsL-nlations of a single coluur caii iljffer unly in iulunsilj', 
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sight informs us of the extension of ? Does it give us (as 
the vulgar seem to think) the real magnitude and figure of 
external objects ? Or, does it give us their projection on a 
plane? Or, does it give us their projection on the sensitive 
surface of the eye — the well-known picture on the retina ? 
There is, I think, abundant proof that we do not see the 
real external objects. Every illusion of sight is evidence of 
the fact; and these illusions are of such a character as, 
under certain circumstances, to reverse every spacial rela- 
tion of these objects. Reflexion, refraction, and aberration 
alter the apparent direction of external objects from us, and 
so does the time-propagation of light. The latter in parti- 
cular is worth attending to, as in the case of a fixed star 
the real direction of the object may be directiy the reverse 
of that in which it is seen, and the star may even have 
ceased to exist thousands of years ago, and is nevertheless 
still perceived. The shape of the external object is altered by 
refraction and perspective. It may be converted into two 
or more objects by using a multiplying glass, by a proper 
direction of the axes of the eyes, or by placing it close to 
the eye and looking at it through a number of pin-holes. 
Paintings and the stereoscope afibrd sufficient evidence that 

And presentations of two simultaneous colours can differ onlj in the 
absolute and relative intensity of the two. Hence, when we see two 
colours at once, (red and blue suppose,) the impression received de- 
pends onlj on the quantity of each kind of light that falls on the retina, 
and the sensitiveness of the place on which it falls ; and consequently 
if we take care to make the resultant or joint effect of these two factors 
constant, we may vary the distribution of the two colours in any way 
we please without altering the resulting sensation. This is contrary to 
the fact. Hence we conclude that there is a perceptible difference in 
our sensations of colours quite distinct from their absolute or relative 
intensity; and as this is not a difference in intensive quantity> those 
who deny it to be a difference in extensive quantity (or rather in spacial 
relations) are bound to tell us what it is. To call it a ^^ discnminaiive 
impression " is to throvr no light on its character. The r«al qiMetioa is^ 
what does it (originally) discriminate ? 
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I tlie dinieni^lniis of an object can be altered; and every oue 

who has looked through both enda of a tolcacope hnowa that 

I an object can easily be made to appear farther off or nearer. 

I This latter etTect can also be produced by looking at any 

I Uniformly-coloured objects, such as clouds or water, through 

I K long narrow tube. Object^, moreover, continue lo be 

I Been after the light from them has ceased to tinpingc upon 

I the eye, and visual extension is often jierceived when no 

I objects are present, and even when the eye is closed. The 

Tariations in the apparent magnitude of external objects 

produced by distance aud other cireumstancea, are known to 

every one. If it be objected, that in aome of these cases the 

I medium is artificially modified by glasses, &c., the reply is 

I that what we see is not the sum of the objects and the 

I glasses, but an illusive representation of the objects. Ex* 

I ternal objects, therefore, cannot be immediately perceived 

I by sight unless we deny the veracity of direct consciousness. 

A doctrine not very dissimilar to the vulgar error just 

refuted is advocated by Mr. Abbott in his able work on 

■' Sight and Touch." This author maintains, that distance 

from the eye and relief are original perceptions of sight, 

dependent on certain visual sensations connected with cnn- 

vergence and adjustment, and so completely determined by 

these eensatioDS, that even when the latter occur without the 

r presence of external objects, the corresponding perceptions 

I follow. That this is no misrepresentation of the doctnne 

alluded to is evident from the fact, that Mr. Abbott quotes 

iin confirroation of it Funke's assertion that " we place with- 
out us in space not only the enloptic appearances in iho 
open eye, but also the subjective appearances in the closed 
eye;" (Sight and Touch, p. Id;) and from his insisting that 
if we at Jirsl saw objects in contact with (or in) the eye, 
*• erect vision as well as single vision is simply incxplicabie." 
(Id. p. 78.) Now, I cannot sec any difference between an 
original law or natural soggcstion which leads us into 
error in certain cases, (and this not by consequence biit 
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directly,) and a condcioudness whose direct delivenuice ii 
sometimes untrue ; and, consequently, if Philosophy shouU 
ever adopt Mr. Abbott's theory that a subjective appeannee 
in the closed eye is immediately perceived as external, (and 
not judged to be so in consequence of early association,) she 
will thereby commit suicide. But I do not think that the 
facts to which Mr. Abbott appeals justify such a conda- 
sion. They will be considered hereafter. 

Nor can I see any valid reason for believing that object! 
are originally seen as if projected upon a plane* The only 
reason to think so is that the appearance of solidity ca n be 
imitated by a plane figure, as in a picture or the stereoscope; 
but I think there is no doubt that a figure of three dimen- 
sions could be equally made to represent a plane, as indeed 
actually occurs in the case of the sun and moon. Neither 
the external object nor the sensitive surface of the retina an 
])1ancs, and consequently the supposed plane of projecticm 
does not exist anywhere. How tlien are we to reconcile the 
theory of plane-perception with the veracity of consciousness? 
The chief source of this doctrine seems to be a confusion of 
plane with superficial extension. Philosophers, however, 
have by no means uniformly adopted it. Reid, in his chapter 
on the Geometry of Visibles, maintains that in immediate 
vision all objects appear as portions of spheres, and proceeds 
to show how completely Geometry would be metamorphosed 
in the case of persons possessing the sense of sight only. In 
fact, if we prolong to infinity the pencil of rays, proceeding 
from any distant object to the eye, and make a section of it 
at a sufficient distance from the eye to render the effects of 
convergence and adjustment insensible, it is evident that this 
section may be substituted for the real source of light without 
any change in the resulting visual impression ; but as any 
one of an infinite number of sections will produce the same 
effect, we cannot say that tliis elFect is that of a plane or of a 
spherical section rather than that of any other we choose to 
name. Mr. Abbott, too, mentions facts which seem to me 



NO PERCEPTION OP DIBTiNCE FHOM THE EYE. 27 

quite inconeiBtent with the planc-tbeory, as I shall have 
occasion to notice hereafter. I luay further observe, that 
Reid'e doctrine, by apparently denying the necessity of 
geometrical truths, proves ao attractive to Mr. Mill that he 
accepts it completely, (Examination of Hamilton, p. 87,) for- 
getting that he is about to advocate a doctrine which confines 
the eease of sight to the perception of colour, and of course 
excludes it from perceiving either plane or apJiericol ex- 
tension. 

This is, perhaps, the best place to discuss the question, 
whether sight is or is not originally perceptive of distance, 
or rather of distance yruoi the eye. Against this doctrine the 
chief arguments of Berkeley were directed, and the passage 
already quoted from Mr. Mill's criticism on Mr. Bailey 
elates one of them in a clear and precise form. The argu- 
ment in question rest^ on the facts that lateral distance is 
represented on the retina, and that longitudinal distance, or 
diBtiince from the eje, ia not ; while m all other reepecta the 
perception is known to correspond with the picture on the 
retina. This argument seems to me a powerful one, but 
Berkeley could nut state it with sufficient clearness, because 
he evidently hesitated about allowiug to the eye any perce|j- 
tion of lateral distance ; white Mr. Mill, by his later adoption 
(jf the views of Brown and Bain, precludes himself from em- 
ploying it at alL There are, however, many other reasons 
for denying this perception of distajice from the eye. Dis- 
tance is always measured between two things, and hence to 
see distauce from the eye, we must see both the eye and the 
object. If I do not know where my eye la, 1 cannot know 
how far a visible object is distant from it ; and if I do not 
see the external object, I eiinnot know how far it is from my 
eye. Now, I have already adduced reasons for holding that 
tlie immediate object of sight is not anything external to us ; 
but in addition to this, those who hold that we see the exter- 
^jialobjects themselves, are positive that we do not see theeyc> 
^B|!fais statement is clearly made by Mr. Abbott: — " Sight 
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can plainly give only a vague and negative notion of the 
place of the seeing organ," (Sight and Touch, p. 77.) Nor 
cjin touch and locomolion remedy this defect ; for, " in 
the first place, it is only by rare accident that we touch the 
eye-ball ; the sensitive organ which is not external cannot 
be touched at all ; and, secondly, touching either the cye-Iid 
or the eye produces no visual sensation. The hand, then, 
cannot by contact produce vision, but it can when not in 
contact, interrupt the sensation;" and, consequently, "touch 
cannot discover to us the place of the eye, as it does that 
of the tactile surface of the body — namely, by compelling us 
to associate a certain part as felt with a certain organ, aa 
feeling." (Ibid.) The organ, he adds, moreover, does not, 
properly speaking, feel at all ; there is no consciousness of 
the locality of the sensorial affection ; of which we have a 
" demonstrative proof" in the fact that, " notwithstanding all 
our ex|}erience, we cannot with the utmost attention dis^n- 
guish the impressions on one retina from those on the other," 
(Id. p. 78.)* Mr, Abbott seems quite unconscious of the 
havoc which these admissions make in his owu system. 
Indeed he goes on to maintain that this perception of distance 
from the eye takes place even wheu the object is in the eye, 
nay, actually on the retina ; for in proof of bis doctrine he 
quotes Funke, who aaya that subjective appearances in the 
closed eye naturally appear to be in space without us, " and 
this to such a degree, that even when the subjective image of 
a flame is observed in the closed eye we involuntarily form 
a judgment of its distance." (Sight and Touch, p. 79.) 
But neither his denial that we have any perception of tlie 

• On the aame rock the doctrine o( Sir W. Hamilton, that we ara 
direct)/ ooDBciou9 of the ovtneu aut) direelion of the objects of viajon, is 
thipwrijoked. To know that a thing is in n particulur direction, I niuBt 
know ihc position of the thing from which this iliroctioti is iii ensured, and 
10 know ihst A ii outside fi, t muet know that B ie oiitsi<te A. IT 1 do 
not perceivQ B, I cannot perceive the directiou of A fruui B. nor even 
know Ibut A u outride B nl nil. 
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position of the eye — from which, nevertheleae, wc measure 
not only directions but distances — nor the consequence that 
•we see in direct and original vision the distnnce of the eye 
i.Jrom objects that are in it, seem in the least to disconcert 
iir. Abbott. He endeavours to prove that we bave no per- 
ception of distance by any other means than vision, which I 
concede. He overloolca altogether the fact that vision can 
educate itself, though quoting pnesogea from other authors* 
which eBtabliah this truth ; and he then proceeds to deter- 
mine the physical utteceileiits of the perception of distance, 
W if there was no doubl that the perception waa an original 
one. But these antecedents, I think, afibrd a new argument 
•gainst his doctrine. 

Mr. Abbott's antecedents are the visual sensations which 
(in his opinion) determine the convei^cncc and adjustment 
of the eyes, and which he thinks consist in the relative 
brightness, diffusion, and multiplicity of the pictures on the 
central and lateral parts of the retina, together with the 
duplicity and separation of the images in binocular vision. 
Now, in the first place, it is evident that these antecedents 
consist of a large number of seasations, and the resulting 
perception supposes a comparison between them. This is 
admitted by Mr. Abbott himself, who concedes the necessity 
of a varied lateral field, and gives a good instance of its 
necessity in the apparent nearness of the stars, as seen by the 
■weeper of a tall chimney. This already looks sufficiently 
like association, and unlike direct perception. But let us next 
observe, that all these sensations vanish as soon as the proper 
convergence and adjustment are attained, or rather that they 
re replaced by different sensations of the same description, 
which must, upon Mr. Abbott'^ theory, suggest a ditferent 
distance. Our perception of distance will therefore be ac- 
curate only for the moment that the eye is first turned on the 
object, and will cease to be so if we continue to took at it. 
But even this is not all: for these sensations of the first 
• Sw' Sight anrt Touch, |>- 38. 
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instant whicli, nccording to Mr. Abbott, determine the correct 
ndjuatment and convergence, as well as our perception of 
distance from the eye, are themselves not invariable when 
the distance Is the same, but depend also upon the previous 
convergence and adjustment. Nor would Mr. Abbott come 
off much better if he had said (which he does not) that the 
sensations which follow the proper adjustment and conver- 
gence determine our perception of distance; while if he called 
on both classes of sensations the perception of distance would 
result from observation of a series of successive phenomena, 
and therefore could not upon his own sliowing be an original 
one. 

Mr. Abbott holds that longitudinal distance ia a perception 
e(|uulty direct and immediate with lateral : yet he makes a 
comparison of many sensations a necessary antecedent of the 
former. This comparison again is made between the pictures 
con-esponding to the central and lateral parts of the retina with 
respect to their relative brightness, distinctness, 8tc. Now, 
in the first places, to observe the rapitliti/* of this lose of dis- 
tinctneaa as we proceed outwards from the centre, it ia 
necessary not only to observe the actual brightness or diffusion 
of the various images, but also their lateral distances; and 
thus the perception of lateral distance becomes, on Mr. 
Abbott's own showing, a necessary antecedent to the percep- 
tion of longitudinal. Further, how are we to distiiiguisli 
between the central and lateral parta of the retina? There 
is no absolute line of demarcation, and consequently this 
distinction itself presupposes the perception of lateral dis- 
tance, since by this means alone is the distinction in question 
rendered possible. This presupposition of many sensations. 



* "Lateral otijccla," sajt Mr. Abbott, "supptya sort ot hose from 
t*bich diatooces are measured ; thU ba«e iacluding, as iu most iiDportttnt 
part, the bod} ilacif, whctber actuallj wen or not In gucli estiniatioD of 
distano!. It is clearly of aomo consequence wliothcr the loss of distlnutucra 
in the partH near the centre of the field is sloir or rapid." (Sight and 
Touch, p. 99. See also p. 12.i.) 
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a coinpari:ion between them and a perception of their relative 
and absolute lateral distances, is anything but favorable to the 
theory of direct perception ; but in the case of the binocular 
perception of relief, {which ia clearly a perception of the same 
description with that of distance,) Mr. Abbott is moreover at 
painB to point out that the conditioning or antecedent imprca- 
Bions on the two eyes need not be simultaneous — a fact, which 
to my mind is perfectly subversive of the theory of direct 
perception of distance from the eye. 

In arguing that the percpptiona of distance and relief are 

riginal, Mr. Abbott lays great stress on binocular vision, 

' and regards the stereoscope as an eiperimentum crach of the 

I correctness of hia theory. (Seein particular Sightand Touch, 

p. 117.) But it must be recollected that in the stereoscope 

the relief is not real but illusory, and that the instrument 

' is constructed with the object of making the illusion aa 

1 striking as possible. In the perception of real relief, the 

\ difference between single and binocular vision appears to be 

trifling, and this trifling dilFerence ia easily accounted for by 

association of visual impressions. In onlinary vision we are 

qiiite unaware how much ol' the landscape la seen by two eyea 

and how much by one eye only — a clear proof that there ia 

no abrupt change as we pass from the one to the other. 

Instances, too, are recorded of men who have lost the aght 

1 of one eye without knowing it, which would be imiKjssible 

I if this loss involved that of so remarkable a perception aa 

relief. Relief can be realised to a single eye to a very con- 

aidcrablo extent in paintings; and perha|)s, if painters were 

willing to sacrifice the background entirely, ihcy might 

t bring the foreground into stronger relief. But we have a 
demonstrative proof that this perception of one-eyed relief ia 
not original in the case of Cheselden's patient, since be did 
not perceive it for two months after he was couched. Mr. 
Abbott thinks that a certain perception of distance and relief 
is original, even in vision with one eye: chiefly because on 
object A present* different appearnnoes to the eye when it is 
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placed at two ditfereDt distances, a and b, its direction from 
the eye remaining unaltered. And thia is true: but it 
appears from Mr. Abbott's own plates, (Sight and Touch, 
p. 90,) that an object B at the distance a, will produce the 
same impression as the object A at llie distance b. Thia 
seetna to me to show that we can have no immediate 
perception of the distance of either object from the eye. 

Another fact, too, seems to me to go far towards proving 
that our perception of relief ia not original — that a figure can 
be seen at pleasure either as of two or of three dimeiisiona, and 
that a plane figure can be made to appear as of three dimen- 
sions without anj aid from colouring, brightness, confusion, 
&c., whatever. Every one who lias studied Geometry of Three 
Dimensions is aware of this fact. Three lines for instance 
are drawn upon a plane, no two of which are mutually at 
right angles, and without any artificial aasistAUCC whatever 
they are regarded throughout some long problem as three 
rectangular lines in space : and it often happens that we can 
at pleasure see all three lines in the plane of the paper, or 
any two of them in that plane, and the third at right angles 
lo it. The fact is a remarkable one, and deserves more 
attention than it has hitherto received. I would explain it 
by saying that the Ideas suggestive of (geometrical) solidity 
are here borrowed from imagination, (by an act of will,) and 
not (as usually happens) directly perceived : but however 
explained, it seems difficult to reconcile it with the doctrine 
that relief is an immediate visual perception. 

The facts relative to the apnce-percepiions of the lower 
animals, &c., on which Mr. Abbott places a good deal of re- 
liance, are, I think, very little to hla purpose. What he has to 
prove is an immediate or direct perception of di3tance_/rom the 
ei/e; but the tnatances in question only tend to prove a pei> 
ception of distance from vume other member of the body — e.g., 
from the beak of a bird or the claws and mouth of a quadruped. 
Animals never grasp anything with the eye, and when they 
wish to avoid contact between the eye and an external object, 
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^^H it is the distance of the object froio the Rnterior surface of 

^^^P cornea and not from the reai visual organ which it concerns 

^^^H them to know. If the animal originallv perceived the dia- 

^^^1 tance of objects from the retinal surface, this knowledge 

^^^H would not of itself be of any use, and before it could apply 

^^^B it to any practical purpose it would have to solve on intricate 

^^^1 problem in Natural Geometry. Then what are wc to say of 

^^^H binocular vision? From which cyo is distance originally 

^^H perceived? Mr. Abbott replies from neither, hut from a 

^^^H point situated between the two, which he terms " the 

^^^1 binocular centre." ( Sight and Touch, p. 109.) A perception 

^^^1 of distance or direction from this point would be of still less 

^^^1 utility, for it would not enable us to ward off an external ob- 

^^^B ject from either cornea. Let ua add, that the nose is always 

^^^P imi^ed (though not very distinctly) on both retins, and hence 

this perception of distance from the binocular centre may be 

resolved into a corrected estimation of lateral distance. Mr. 

Abbott further holds, that when we see a difference of distance 

between two objects not in the same direction, " the distance 

thus measured or perceived la oot the dltference of distance 

from the eye as centre, but the projection of this on the line 

I of sight." (Sight and Touch, p. 99.) This knowledge if 

I real (and it appears to me that this doctrine Is contrary to all 

I present experience) would be of still less use in guiding 

I our voluntary motions. I have already quoted his remark 

that lateral objects, and especially our own bodies (whether 

I actually seen or not) afford a kind of base from which the 

I distances of objects are measured. What need of such a 
base if distance from the eye Is a direct perception of sight ? 
On the whole, I cannot see that Mr. Abbott hoiS advanced 
far in proving that longitudinal distance and relief (as well 
as externality and direction) are original pcreeptioDS of vision. 
He has advanced ai^umonts, which I think of great weight 
to prove that if these were not original perceptions of vision, 
touch and locomotion could not dirretly supply their place; 
(the theory of Mill and Bain which denies space to be a 
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direct perception at all, and regards it aa a compound made 
out of mauy feeliDga by association, he seems scarcely to have 
contemplated;) and he has brought forward reasons which 
are not to be despised, to prove that the signs which suggest 
to us longitudinal distance are not faiutnese, indistinctness, 
and the muscular sensations connected with the eye, &c., 
but certain other visual eensationa which determine con- 
vergence and adjustment. But the first part of this argument 
neither refutes those who hold that lateral visual impressions 
become associated and correct each other, nor even Mr. Mill : 
while, in the second part, Mr. Abbott has merely substituted 
one set of suggesting ideas for another. That the connexion 
between these visual sensations which determine convergence 
and adjustment, and the judgment of longitudinal distance 
which follows them Is anything more than one of Intimate 
association and ready suggestion, Mr. Abbott has hardly 
attempted to prove.* 

If, then, tlie object of vision be nothing external to the 
eye, the natural conclusion Is that It is tlie picture, or collec- 
tion of picturee, on the retina, the exact conformity of which 
to the aceompanytng visual impression has been so frequently 
remarked. This docti-ine will at first sight appear no novelty. 
Mr. Mill, in a passage already quoted from his Disserta- 
tions and Discussions, implicitly adopts It. Held, in hia 
Geometry of Visibles, seems to entertain the same view. 
Dr. Nunneley says, " In seeing, it is not the tanjpble and 
large distant landscape, but the very different and small 
picture thrown on tlie retina itself, that is the Immediate and 
only object of perception." (Nunneley on the Organs of 
Vision, p. 7 i see also p. 20.) Brown represents this as the 
doctrine of all Berkeleians prior to his time, (Lects. xxviii., 
xxix.,) and Dean Mansel tells us that in certain cases we can 

• T!ic ihcwry of the line of visible dirootion isoxposed to nil of tho tore- 
goiog objections which appljr U) direction as well aa distsiice, and seems 
luorc-over to )>e inapplicable t« the lower animals, whose retint? not being 
spherical, perpcDdtculnrs to thcur surfaces do not (lasa through a point. 
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even still bring the qnestion to the teat of direct experience, 
the sensation of darkness being merely the conficiousness of 
the retina in a state of repose ; (Metaphysics, p. 78 ;) and 
Blill more decisively, *' The presented object is on the surface 
of the retina." (Metaphysics, p. 80.) It would be easy to 
make further quotations to the same etlect. Vet, jmradoxical 
m it may appear, the doctrine in question has never, I 
believe, been really maintained. Mr, Mdl, as early as the 
Essay I alluded to, adopted almost in its entirety the hostile 
theory of Brown. Rcid stopped short at the sphericity of 
the presented objects. Dr. Nunneley, speaking of the vari> 
ations of brightness, distinctness, &c., in the images on the 
rclina, eays — "Not only is the mind unconscious of these 
variations, but it is in point of fnct unaware of the existence 
of the figure itself, much less of differences in it ;" (Oi^ana 
of Vision, p. 27 ;) and Dean Mansel observes, that "when 
theory declares that the object we really see is in the organ 
of sight, it does not follow that the infant has ever actually 
eccn it there." (Metaphysics, p. 117.) Sir VV. Hamilton 
and M. Cousin, I may notice, are no less than Messrs. Btdley 
and Abbott openly opposed to this doctrine ; and a similar 
remark wilt, of course, apply to Messrs. Brown, Mill, and 
Bain.* 

The mere existence of this picture is to me a strong argu- 
ment in favour of its being the immediate object of visual 
perception, because it does not appear U) answer any other 
purpose; and tliis argument, of course, becomes stronger as 
the arrangements for producing the picture are more univer- 
sally met with, more complicated, and more minutely accurate. 
Let any one, for example, take up the description of our 
visual apparatus in Foley's Katural Theology, (which ia 

* Berkeley biin.<ulf expressly denies tbut the pictures on the retina are 
the objects of Mghl, (Theory ot Vision ViiidiciiHsd and ExplaliiMl, 
Sect. I.) It will be wen bow widely this diflers from tlie passage already 
quotvid from Mr. Mill's answer to Mr. Samuel Baili^y, in which the (ormer 
belivves that be is vindicnling tbe Berketeiaii dociriiib 
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there given as a jiroof of design in nature,) and ask himself 
at the end of it whether he can seriously believe that Nature 
(or the God of Nature) took all this trouble to produce an 
invisible picture of a visible object ? But while thJa picture 
seryea no other end, (and enda are guiding principlea in all out 
physiological researches,) it is confessed to be the universal 
and necessary condition of vision.' Further, we have seen, on 
the one hand, that if we make any other spacial object the im- 
mediate object of vision, we are almost necessarily led to hold 
tliat consciousness is in some instances deceptive; while, od 
the other hand, consciousness appears to indicate clearly that 
the immediate object of vision i< spacial : and hence we are 
almost driven to believe tn the immediate perception of the 
retinal picture, in order to save the veracity of immediate 
consciousness. But the strongest evidence on the subject is 
alforded by the exact correspondence between the picture 
and the accompanying or resulting visual perception — a cor- 
respondence so precise and accurate, that the optician never 
doubts for a moment that the same change will take place 
in the vision of hla patient, that he proposci* to produce Iq the 
picture by means of hla glosses. He only inquires what kind 
of glass will render tlie picture distinct, and when that ia 
done he is satisfied. Conclusions, too, aa to the nature of 
the lenses of the eye as optical instruments, are constantly 
drawn from the facta of vision without the slightest hesitation. 
It was, indeed, the facts of vision that first su^ested to 
Doltond the falaity of Newton's conclusion as to the impos- 
sibility of an achromatic combination ; and it has siaee been 
concluded that these lenses are not perfectly achromatic, in 
consequence of the discovery of some small symptoms of 
chromatic aberration in the visual phenomena. No writer 

* In certun caaos, however, the retinal affeotion cannot be strictly 
colled t picture, ai it repreicnts aotbiag without us, but \a determined by 
internal (though not purely mental) catues. The rutinul uflection, how- 
ever, could even here be rvpreseiited in a picture or drawing, knd amy, 

rheTL-fore, receive the same oiuue. 
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on Optics, in fact, Jmagiues tbat he k only de^uibing the 
unseen retinal picture, and not the real object of visual per- 
ception, when he explains, from the laws of reflection and 
refraction, why a particular external object must be seen in a 
particular direction, situation, &c. Objects disappearing 
while within the limits of the visual field are considered to 
iilford full proof of the existence of insensible points on the 
retina, and even to determine their precise position. The 
correspondence in all these cases is assumed to be exact, and 
all exjierience justifies the assumption. It is, moreover, 
worthy of remark, that this correspondence ia not supposed 
to exist between the pictures on the retina and our firet 
uneducated visual impressions, but between these pictures 
and our present educated vision — a fact which would seem 
tu indicate that association has much less influence on our 
present perceptions of eight than is commonly supposed. 

Entoptic appearances and visual phenomena in the closed 
eye strongly bear out the same conclusion j and I think that 
if carefully attended to, many more phenomeos of this class 
would be observed than have been hitherto. It is hardly 
necessary to remark, that no one suspected that vision was 
affected by the blood-vessels of the retina, till the fact was 
brought to light by ihe observations (thoy can hardly he 
called experiments) of Purkinje, I believe that these 
blood-vcssela are also perpetually visible under other cir- 
cumstances, which, perhaps, are now noticed for the first 
time. When I look at any not very brilliant and pretty 
uniformly-coloured object, I can almost always see some of 
tliem on its surface traced in a peculiar manner, somewhat 
resembling water-marks on paper. Thus seen, tliey seldom 
exhibit any trace of red colour. They will, {>erhaps, be 
best seen soon after waking in the morning, when the eye is 
fresh, on looking at a cloudy sky ; but I have sometimes 
seen them under very diflerent circumstances — sometimes 
even projected against the side of my nose. They seem 
quite as far off as tlic object looked at. On nearly closing 
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the eye, so as to make the outlines of external objects Riore 
or leBB indiBtinct, I can frequently see the field of vision 
covered with a kind of minute -net-work, with roundish 
meshes apparently corresponding to the cones and bulbu of 
Kollikcr. The conditions most favourable for seeing these 
appear to be the same aa for Purkinje's blood-vessels, which 
are likewise often rendered more visible by a partial eiostng 
of the eye. There is also a. collection of brilliant round 
spots about the centre of the visual field, which, though 
perhaps not always capable of being rendered visible, very 
frequently are so. They can be Been in the dusk, or in a 
darkened room, projected against the objects looked at ; and 
they are also often visible with the eyes shut, which does 
not seem to be the case with the pheuumena hitherto noticed. 
I have made further observations with my eyes shut. With 
results which surprised me. At first, probably from habitual 
inattention, I could only say of the visual perception with 
light excluded from the eye, that it was a spaeial one, and 
not uniformly black, several ill-defined grayish or slighrly 
luminous spots appearing in it. But I now never close my 
eyes for a minute without a distinct perception of colours, 
resting, of course, on a dark ground. Blue was the first I 
noticed, and I have often since observed green and red — very 
rarely yellow, but this perhaps arises from some peculiarity 
in my own eyes. They generally appear in moving patches, 
not well defined, but sometimes by no means wanting in 
brilliancy. As I never observed these before 1 paid special 
attention to the subject, and have frequently seen them 
when in perfect health, they are evidently different from 
the vision of colours produced by derangement of the stomach 
or other disorders, and already well known. Persons accus- 
tomed to make delicate experiments in Optics are well aware 
that subjective influences in vision extend much beyond what 
is generally supposed. There are experiments of importance 
which cannot be made after long fasting, after a hearty 
diimer, or after drinking a very muderute quantity of ardent 
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Bpirits. A remarkable instance of the effects of bodily 
health, and eapccially the state of the uervoiia system, (of 
which the retina forma a -part,) on our visual perceptions, 
occurs in a letter of Shelley 'a, wrilten at Ihe time that he 
1 was cumposing his famous Prometheus Vinctua: — 'My 
heallti," he says, " has been materially worse. My feelings 
at intervals are of a deadly and torpid kind, or awakened to 
Buch a state of unnatural and keen excitement, that only to 
instance the organ of sight, I find the very blades of grass 
and the boughs of distant trees present thcmaelves to me 
with microscopic distinctness." It deserves to be noticed 
(though the observation can hardly be called an entoptic 
one) that moat of the phenomena of diffraction can be pro- 
duced, under favourable circumstances, by the hairs of the 
eye-lash. This proves that the interference of the luminous 
waves on the retina produces the common visual effects of 
interference. There are, again, some very remarkable dif- 
fercQcea between interference experimcats, wheii the light 
is received on a screen, and when it 'u received directly on 
the eye, which are easily explicable if the pictures on the 
retina are the objects of vision, but which appear otberwije 
wholly unaccountable. 

A bust of objections to the doctrine that the pictures on 
the retina are the immediate and only objects of visual per- 
ception will at once occur to the reader. First, perhaps, it 
will be said that we are not at all aware of the existence of 
such a picture until science discovers it to ua at a late 
period of life. But I apprehend that the true state of the 
L-a^e is merely that we arc until then ignorant of the 
lucality of this collection of pictures — which on my pria- 
ciplea we must be. For of the tangible parts of the head 
which surround these pictures we see nothing, and their 
existence and locality is not, therefore, revealed to us by 
direct con scions ncsa. We see nothing and perceive nothing 
in space, except the collection of pictures on our retina, and 
fur this very reason we can have no direct perception uf 
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thwr locality or spacJal relations to anything else. 
Uiat thia is tlie true explanation of the fact ia etrongly con- 
firmed by aomo cases of couching for cataract. Thus, 
Che«el(lcD'§ patient " was never able to imagine any lines 
beyond the bounds he saw. The room he was in, he add, 
he knew to bo part of the house, yet he could not conceive 
that the whole house couM look bigger." (See Theory of 
Vision Vindicated and Explained, sec, Ixxi.) If space is 
originally presented on/y aa a collection of retinal pictures, 
our inability to conceive spacial objects outride of this 
collection (and, consequently, to determine the position in 
space of this collection) needs no explanation. 

The illusions of sight will, perhaps, be adduced as afford- 
ing further evidence against the view here advocated. But 
on this theory these illusions become at once explicable. 
We have, in the first place, the large invariable external 
object, and, io the second, the much smaller variable pic- 
ture of it ; and all illusions arise from attributing to one of 
these thfl properties of the other. Mr. Abbott haa clearly 
shown that touch is subject to similar illusions. This 18 
particularly remarkable in the case of tactual magnitude. 
In Weber'a experiments two compass points were pressed 
on the skin at abort distances from each other, and moved 
apart until separate impresaioqs were received from them. 
It was found that at diHerent parts of the body the dis- 
tances of these points varied in the ratio of sixty to one, 
and the intervals were felt to be greatest where they were 
really least. Illusiona with respect to shape also occur in 
this sense. But how are these illusions possible, if the 
modes of extension are original perceptions of touch ? The 
impressing object and the impressed organ iiave the same 
extension and the same figure, and, therefore, no illusion 
can arise from transfernng the magnitude and shape of the 
one to the other. The illusions of sight are, therefore, per- 
fectly consistent witli our thesis, that there is a direct jier- 
ceptiun of extension (viz., that of the retinal pictures) iiy 
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IneanB of that aenae. But the illiiBiona of touch are not 
OODsistCRt with the auppoeitioii, that we have an immediate 
perception »f tactual extension and figure ; because in this 
case, uulike that of eight, the extension and figure of the 
Itffeutcd organ is identical with that of the external bodjr. 
This argument, with others adduced by Mr. Abbott and 
other writers, would, perhaps, justify me in accepting the 
conclueion of Plainer, that oiu- empirical knowledge of ex- 
tension ia derived from sight only, and that when a man 
eotnpletely blind from birth employs our space-terms he 
uses them with a totally different connotation (though with 
^^^^ the same denotation) from that of the seeing man. The 
^^^ft possibility of this may be thus proved. We will for a 
^^^B moment suppose the theory of Messrs. Mill and Bain to be 
^^^1 foully established. Let us then imagine a man possessed of 
the sense of sight, hut wholly destitute of that of touch and 
of the power of locomotion. Wc will further suppose some 
' mechanical apparatus ai&xed to his ejes, and worked by a 

friend' — without any cousciousnesa on his part — in such a 
manner as to produce the succession of visual sensations 
which usually arise ia the seeing man iVoni the combination 
of muscular motions with the exercise of vision. Such a 
person would manifestly sec visual differences between what 
others called circles, squares, cubes, right lines, up, down, 
far, near, &c., because it is admitted on all hands, tliat it U 
mainly the perceptions of these visual ditferences that suggest 
to us the tactual and muscular sensations which are sup- 
posed to bo connoted by these terms ; and it ia further evident, 
that our Idomenian (as Held calls him) would associate 
tliese visual distinctions with the terms which he usually 
heard applied to the objects in which tliey existed. Ue 
would, therefore, employ all our spacial terms, and employ 
tJiem all correctly as regards denotation, though he could 
not have the slightest idea of the connotation attached to 
them by Mr. Bain. And here a simitar concession roust be 
made to Mr. Bain's blind man. lie could certainly form 
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ideas, or collections of ideas, having the same denotation {or 
extension) as out spnce-ideas. But then the question arises, 
whether the Idoinenian's idea of a square would be, at 
bottom, the »ame with that of the blind man? or, suppos- 
ing them different, which of them agrees best with the idea 
of the ordinary mau who ean both see and move ? To this last 
question Messrs. Mill and Bain reply that of the blind man, 
while Platner and Mr. Abbott reply that of iJie Idomenian. I 
agree with the latter; and I think Platner most worthy of 
credit, because he instituted careful observations with s 
view to decide the question, and waa at first deceived by 
the appearances which must always be presented on the sur- 
laee in such cases. It would be well to know whether the 
observations of Mr. Kiughan, (referred to by Dr. M'Cosh 
and Mr. ISlill,) got beyond this first superficial stage in 
which the correct employment of space-terms is supposed to 
indicate the possession of space-ideas whose intension (or 
comprehension I corresponds with that of our own, 

1 need not discuss the question of the perception of space 
by other Ben^es — including muscular effort — at gieater 
length, I refer the reader to Mr. Abbott's work, Sight 
and Touch, for a fuller investigation of it. 1 will assume 
during the rest of ray remarks, that these other senses either 
give U9 no direct knowledge of extension and iiuignitude, or 
else one so vague and rudimentary as to be incapable of 
correcting the space-perceptions of sight.' 1 wiU, there- 

* I veDtnre, however, to state, in & note, n few of my reasons for 
dcnj'iDg iha perception of «[ia™ to uiij- otlii'-r sense thun ihat of vision, 
lit- Lvt lU otiservo tliat no coiiltict between sight luid the other eenses, 
Id refefence to the mBgnituile, onity, and position of objects, has ever 
been obKTved ; nor has ati^ reusoD been assigned why, in case of Bucb a 
conniut, sight should give way to the otiier senses at all, much loss at 
inch ttn early period M (o leavv no trace of this co[>flict io the memorv. 
We find sight »ery obitinata iti tome eases where il is evidently in the 
wrong, e.g., the celestial motions mid some cases of dnuble vision. 2nd. 
The organs of feeling and locoinotion. as already observed, are subject 
to muc^i greater vaniitiona io diffureut ituimals than those of vision. 



EXTBNSIOM DERIVED FROM SIODT ONLT. 



43 



I 



fore, endeavour to deduce all the actual phenomeDa of 
Bpac!al perception from sight only. I'lie readiness with 
which these ideaa seem note to be suggested by touch and 
locomotion is, in my opinion, the reault of associations be- 
tween thom and certain visual irapreasions — aesocintione 
which are very easily formed. If all the actual phenomena 
of space-perception are deducibic from our visual sensations 
only, my theory is at least entitled to a fair hearing. It ia 
quite as scientific as that of Messrs. Baiu and Mill, and 
posseaaea certain advantages over theirs at the outset; 
while I shall endeavour to give, upon its basis, a much 
more complete explanation of the actual facta than thty 
^ve attempted. 

Starting, then, with the immediate perception of the pic- 
Organs of feeling, or ascerlnining shapt by tnucb, many animals ae«ni to 
have Utcfitll; Done. Tut, k> far u we can ju<ige, their spacc-pcrceptinnt 
•re very nceurnte. Snl. It ii difiicuJt (o underitanij how wc oould 
uc«nRin the thope of any Uilurably tixictuive objiict by toucb sud 
mution without «ght ; for in fe<!ling it over (aot to nimiiion the difficult; 
of Rwuratvly mtaining the series of feeliogt in tbinr proper order in the 

Imoiuory) we do nut feel some pnrta ttt all, and wc feel othera twice or 
even ofttmer, vspocjitlly when deprived of the lud of the ejn. But sup- 
liOGing all tbe feelings retained and put together in the proper order, it is 
evident that to attain a complete knowledge of the shape, we must have 
tiAt every |>art once, and uo part twice. '11>i« seems to me to indicate 
■trongly ibat our knowledge of tactual forma aiiaea from rieual asBocIa- 
tions; which iit confirmed by tbe extraonlinary difficulty experienced in 
ascertaining Ibum by touch alone, when tbe form of the object bandied ii 
ODUiual anil unfamiliar, and, therefore, but slightly associated with 
visual iuiprvdsioug. Unt sight takes in tbe shape at once, however 
nnfamibar; and, it may be added, thai it reveals diver»itics of shape 
anil figure too nunute to tie grasji>!<l by touch ur svUbible locomo- 
tion. 4th. Many men who judge of cpaco with accuracy have not yet 
learned some of the equivalences which Messrs. Kfill and Boin consider 
necessary for tlint purpose. A very simple experiment, suggettral by 
Brown, suffices to prove this. Let us pass tbe baud over a book or dviik, 
Gmt rapidly and then slowly, with our eyes open. No difference in size 
if perceived. Perform the same operation with the eyes shut. The 
diHurcDcc is startling, tbe obji-ct ap]>earing eiiormuusly lar^ur Hbiii 
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tures on the retina, and of these only, what progress can we 
make in explaining the actual facts of vision ? The optician'e 
principle that the character of the lenses &c. of the eye, as 
optical instruments, can be inferred from the actual pheno- 
mena, impliee, as I have observed, that the change from the 
original to the actual percept is but a slight one. On the 
other hand, however, a formidable list of dillerencea is made 
out even by those who admit that the retinal picture is 
originally perceived. Thus Dean Manael says they difler in 
five important respeota.* 1. The presented object is double, 
the represented (actually perceived at present) is single. 

2. The presented object is inverted, the represented is erect. 

3. The presented is very much smaller than the represented. 

4. The represented object exist* in three dimensions of space, 
while the presented exists only in two. 5. The presented 

handled very slowly. We have not, in fact, learned (in the words of Mr. 
Bain) " ta feel that a slow motion for a long time is the same as a 
quicker motion with lus duration;" whii;h he thinks we do by observing, 
" that they both produce the same effect in exhauetiag the full range of 
A limb." See also on this point Kir. Abbotl's reroarka, Sight and 
Touch, p. 34. In conclusion he observea, "A btbd man will distin- 
guish better by touch, because his toucb b practised ; therefore, clearly, 
ours is not. Is not this a demonstration that what we diatioguiafa are 
not representations of tactual perceptions?" Lastly, Men have been 
born almoit without the sense of touch and power of locomotion, and 
others have almost wholly lost theM teoscs through paralysis; bnt I have 
never heard that the space- perceptions of these men appeared to be nn- 
usqbUj deficient. Paralysis, indeed, seems to interfere with a man's 
power of localising bis sensations wben the cause which produces them 
is invisible, but it does not appear (except when the optic nerve is 
paralysed) to affect his perceptions of extension and figure in the slightest 
degree. I ought, perhaps, to have mentioned before that Berkeley him- 
self remarks, that wben wo examine an abject in the micmscape we 
receive from it visual impressions, which are almost entirely fre« from 
associations with touch and locomotion ; but extension and figure are, 
nevertheless, su^csled to oa as forcibly ai when we view the same ob- 
ject with the naked eye. 

• Maniel's Uetaphysio, p. 80. 



BINQLE AND DOUBLE VIBIOH. 



I 



^L be 



tjeet is on the retina, and the represented is external to it. 
To this we might add that the presented object is bent in the 
ooncftvity of the retina, which Sir William Hamilton urges 
as an argument to prove that the pictures on the retina are not 
the immediate objects of perception : for he siiye if they 
were 80 all ohjecta must appear similarly bent 

1. To the first of these I reply, that the original percept 
or presented object is not always double, and that in many 
cases the present percept or represented object is double; 
In fact, I believe that whenever the one is double so is the 
other, and that, in this respect, education makes no change. 
It is evident that as the space which separates the two retinn 
U not an object of visual perception, and, in fact, is not 
perceived at all, we cannot orifiinally perceive these retinie 
as separated by the space which really intervenes between 
them. It cannot, therefore, be determined a priori whether 
the two coUoetioDB of pictures would be seen as wholly 
separate, wholly puperpoeed) or partially overlapping ; and 
in the first of these cases it does not appear to me that we 
could represent to ourselves the unify of space at all. But 
the bifurcation of the optic nerve at once suggests to us tha 
probability that the two fields will partially overlap; for 
there is no reason to suppose that when two portions of the 
same nerve are drawn apart and separated by a piece of 
insensible matter, they lose their natural power of acting in 
concert, and suggesting the same, or at least immediately 
contiguous localities. The arguments that single and double 
vision, as actually experienced, depend upon original laws and 
Dot on education or association, are very strong, and the fact 
is by no means inconsistent with my theory. Nor is it easy 
to see how the unity of objects could be given us by touch 
or locomotion, while there are many cases in which, after 
all the inl'ormation that these can give us baa been obtained, 
we still see the objects double as before. I cannot, there- 
fore, admit that there Is in this instance any diiference 
between the presented and the represented object. 
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2. To tlie eecond uUegeil difference a similar re 
made. As long as it n-ns held that touch aod locomotion gave 
ua accurate information as to the situation, &c. of external 
objects, the fuct that no conflict arose between their prc- 
sentatioDS and those of sight, was supposed to establiah de- 
cisivclj that we saw objects erect: but if, aa I have con- 
tended, flight alone is directly percipient of the siluation of 
objects, (or rather of the retinal pictures of objects,) and touch 
and locomolion only suggest it in consequence of previous 
associations with sight, there is absolutely no evidence for 
the universally assumed fact of erect vision. The whole 
problem, How can inverted pictures give rise to erect im- 
pressions of objects? seems thus analogous to King Charles's 
problem of Why a live fish does not add to the weight of the 
water in which it is placed, while a dead fish does ? and the 
answer in both cases is the same, viz., thai the assumed fact 
has not been proved. Indeed, even if touch could give us 
some idea of situation directly, it is not probable that it could 
do BO with anything resembling the distinctness and minute- 
ness of sight, and the conflict between the senses would 
naturally be decided in favor of that which spoke most 
clearly and authoritatively. But, in fact, touch does not 
seem to give us any such information. We are directly 
conscious of effort only, not molioti : and that our voluntary 
efforts are accompanied or followed by motions we learn from 
eight, which, in presenting tliis motion to us, reverses its 
true direction. Vision, therefore, always continues to be 
inverse; a fact which ia strongly borne out by some experi- 
ments of Scheiner with pinholes placed near the eye, which 
were successfully repeated by Porterfieid and Reid.* Setting 
aside the lino of visible direction, which I have already re- 
jected, the only explanation that seems to me applicable to 
these phenonicnn is that our present vision is actually inverse. 
3, Some of these remarks will also apply to the magnitude 
of objeots. If the only space presented to ua be on the 
• Pw llsiiiilloii's RciJ, pp, 160-G9. 
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retina, we caa only compare the magnitude of the retinal 
pictures, and not that of the objects themselves. Hence on 
visible object can be larger than the whole retina, unlesb 
indeed wc infer lliia by olweiving that the whole of it can- 
not be seen at once. When an object is didtunt, ita image is 
small, and it looks small. When it apprniLchea nearer, the 
image is larger, and it looks larger; and when it approaches 
to the nearest distance compatible with distinct viaion, it 
looks largest, and it is largest. It la this last magnitude, I 
believe, that is usually meant when we speak of the real or 
absolute magnitude of objects ; and if the object be brought 
nearer than this, it becomes so confused that its identity ia 
DO longer discernible, It can, however, be still seen dis- 
tinctly, if wc look at it through a pin-hole ; and in this ca^e, 
as was to be expected, the object looks larger than what is 
called its real magnitude. The visual image can then, under 
favourable circumstances, enlarge ns well as diminish the 
real size of an external object. The mistake of supposing 
the presented object to be much smaller than the actually 
eeen object, arises from the fact, that when we look at anulher 
retina, (or the reflection of our own,) the secondary pictures 
I thus seen are very much smaller than the objects (pictures) 
I which they represent ; hut in this case it is evident, that 
L what ia really seen is not the pictures on the retina looked 
I Bt, but the pictures of thn«e pictures imprinted on our own 
I eyes by reflection from them. I can also prove by mcasure- 
I tnent, that the surface of the retina is confined to a equnro 
ISdcIi, whereas I can see yards and even miles ; but what I 
g fact see are pictures of yards and miles on a very di- 
[ minishcd scale 1 and when I measure anotlier's retina and 
find it an inch square, what I really see ia only the picture 
I of that inch, on a very reduced scale also. If wo disiin- 
• guish between the presented and the represented retins — 
the pictures of external objects and the pictures of those 
pictures — we shall find no reason to believe that the 
pictures originally presented undergo any considerable 
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augmentation of size in consequenee of experience and 
education. They remain in fact, I believe, of almoet the 
same apparent magnitude as at first. Cases of couching for 
cataract strongly confirm this view. The patients never 
observed that the objects pointed out to them and named b7 
their friends, appeared much smaller to the eye than they 
had appeared to touch and the muscular sense. There is, 
in fact, some evidence that, on the contrary, they appeared 
larger. (See Abbott, Sight and Touch, p. 145.) I am 
inclined to think, however, that by these expressions they 
only meant that objects appeared larger after couching than 
they had done to the eye before couching (for none of the 
patients had been totally blind.) Franz's patient, for example, 
on whom Mr. Abbott relies a good deal, thought he could 
see (previous to couching) " as much as one-third of a square 
inch of a bright object held within an inch or an inch and a- 
half of the eye, and in a certain direction." (Sight and Touch, 
p. 157.) This, of course, formed a limit to his distinct idea of 
the magnitude of a visible object ; and when, after couching, 
he could see much more of the object, he naturally thought 
it larger than it had appeared hitherto. Those, however, 
■who hold that we perceive distance, Ac, by touch, may see 
in this fact an extension of the law that the least perceivable 
tactual interval appears greatest at those parts of the body 
where it is really least. Nor in these cases of couching 
does the object appear larger after comparison of our visual 
perceptions with those of touch than it did at first. Chescl- 
den's caae proves the contrary. " Being lately couched of 
his other eye," writes that physician, "he says that objects 
at first appeared large to this eye, but not so large as they 
did at first to the other," Their appearing lartfe to the 
second-couched eye must, of course, meau larger than they 
did then to the other ; and indeed the very words " not so 
large as they did otjirst to the other," can only he understood 
as implying a diminution of apparent magnitude during the 
interval that elapsed between the two operations. The 
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reader will further obecrve that the words " objects at Jirtt 
appeared large to this eye." eeera to indicate that even in 
tliis second eye a diminution had 8Ct in at the time that 
Chcselden made his inquiries. I have dwelt on thie point 
not merely in refutation of the Association Theory, hut 
because I think Mr. Mill draws a wrong lulerence from 
Chesclden's remark, that "objects when eieenwith both eyea 
appeared about twice as lai^e as when seen with the Jirxt- 
eouched rye only." (Examination of Hamilton, p. 2tlS.) Mr. 
Mill puts in place of the words I have italicised, " with ont 
eye only," a substitution which the context proves to be 
erroneous, but on which his inference depends. 

The perception of visual magnitude, however, requires a 
somewhat fuller explanation. The retina limits the per- 
ceivable magnitude of any object ; and of objects larger than 
this we can only form a viigue idea by observing that the 
whole of them cannot be all seen at once — an observatioa 
which could not be made until after considerable experience. 
But the real limit is, in fact, much less than this. There are 
always a number of confused pictures on the exterior parts of 
the retina, of which we are totally or almost totally uncon- 
scious. Thus many persons have never observed double 
vision, though double pictures are constantly in the field; 
and ho who reads this page is scarcely conscious of seeing 
anything beyond it, though unquestionably many of the 
surrounding objects are painted on his retina at the same 
moment. What is really seen is, in fact, only the field of 
distinct vision, and the visible magnitude of any object will 
necessarily be judged of by the proportion which it bears to 
this field. But the extent of the field of distinct vision 
varies with the a<ljustment of the eye : and hence the actual 
magnitude of the picture of an object on the retina does not 
by itself determine its visible magnitude. For instance, let 
an object be placed at the nearest distance of distinct vision, 

id then slowly moved away. The continuity and simi- 
larity of the pictures seen lead ua to regard them as a 
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Eingle visible object, though, in fact, there are several dif- 
ferent pictures, aucceBsive in time. Let us go on to inquire 
what change takea place in the magnitude of this object, 
which id thus judged to be one and the same? At first, as 
the image or picture diminishes, the field of distinct vision 
diminishes in almost exactly the same proportion. The 
magnitude of the object is, therefore, sensibly constant until 
it has moved for several yards — a fact fully borne out by 
experience, aud which justifies my statement that the real 
magnitude of an object means the miignitnde of its image or 
])icture when placed at the nearest distiincc of distinct Tision. 
Let us continue the motion. The field of distinct vision 
begins to contract more slowly than the distance of tlio 
object, and it now begins to appear of smaller size. But 
there is here another difTerence to be noticed. The picture 
becomes smaller cmitiniwuxli/, while the size of the field of 
distinct vision aUcra per Jtaltum, in consequence of the changes 
of adjustment and convergence which do not take place con- 
tinuously. Hence the diminution in the seen size of the 
object (or its increase, if it be approaching from a distance) 
is not quite continuous. It sometimes appears almost con- 
stant for a time, and then undergoes an abrupt change. 
Kxpcrience »gain fully confirms this conclusion. Let me 
draw another. The confusion which leads us to pay no 
attention to the lateral parts of the retina, necessarily sup- 
poses a diversity of colours. If the whole retina was covered 
by one uniform colour, it would make no difference in the 
resulting perception whether the light were focussed on the 
retina or not ; and, in like manner, when a considerable port 
of the retina is covered by a picture of uniform colour, the 
confusion is transferred to its boundaries, though tliese may 
be far outside what is, properly speaking, the field of distinct 
vision. A large uniformly-coloured object, therefore, prac- 
tically increases the field uf distinct vision, and consequently 
appears less than its proper magnitude. Whcatstone proved 
experimentally that the apparent, magnitude of an object 
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is altered by s. charge of convergence, the magnitude of 
the eye-pictures remaining the same. The field of <ii«:inct 
. vision diminishes with near convergence. The pupil also 
contracts in a. strong light. This has often the eflect of 
I making a bright object appear larger." Thus by this theory, 
' and I think by this theory alone, can all the anomalous 
j variations of visible magnitude be completely accounted for, 
1. If Dean Miinsel means that the presented object ia 
presented as on the surface of the retina, I have already 
given reasons for holding that the local situation of these 
pictures relatively to the unseen parts of the face could not 
possibly be given in the original viiiiual intuition ; while if he 
means that it is in fad there, the same thing is true of what 
he calls the represented object. The real state of the cose 
I take to be this : — The retina is originally presented to 
D8, only in its character of a collection of visible figures 
and not in that of visual organ. The continuity and simi- 
larity of some of these figures convince ua that, notwith- 
standing the changes they undergo, they represent {or rather 
are) the same objects. Some of these are either constantly 
in tlie field of vision, or can be made to appear in it at any 
instant by a voluntary effort. We find that changes in the 
Bpace-relatiouH between thei^e and the other pictures ore at- 
tended by sensations, and, above all, that we can produce (lifl- 
iblo) motions in them by our own voluntary elForts. These 
are therefore in a peculiar sense our pictures, and they are. In 
fact, soon mistaken for our bodies. Part of the retina is there- 
fore taken for the body, and as the eye ia not pictured on 
itself, no part of it la taken for the eye. We soon leam 
from our perceptions of other men, and the reflecliou of 
our own form, to apprehend the simcc-rclations which exist 
between our eyes and the visible members of our bodies ; and 
when this stage is reached, we phice (in iroogiuatJon) an eye 
Uhind the collection of pictures which we have mistaken far 

' On thu wbote question tue Alibolt, " Sigbt uiil Tuucb," [i[i. 57, 
D!l, 100, 124. 
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onr own bodies ; and as we arc conscious of do second seCol 
pictarea, we naturally enough conclude, when we leam the 
existence of the pictures on our retjoa, that these are not 
objects we were conscioue of already. We jadge oar own 
eyes to have about the same risible magnitude as those of 
another man, (reflected on our retina,) or as seen by re6ectioo 
in a mirror at the usual distance. This process, it will be 
seen, ie the very reverse of that sometimes described. Ex- 
perience dtiun not teach ua to project the pictures on the 
retina forward into external space, but to project the retina 
(if 1 may so sjieak) backward into an imaginary space situated 
behind the picturee which arc really upon it. 

5. The last difference noted bv Dean Alaneel is, that the 
presented object is extended in two dimensions, and the 
represented object in three. If tliia be meant literally, it is 
evidently not true. The retina, being a portion of a spherical 
surface, is necessarily extended in three epacial dimensions, 
fiul probably he means do more than that it is a regular 
surface with no hills and hollows in it — nothing correapoDd- 
iog to what we term relief. And here I think is, in f«ct, 
the greatest change that association and education effecta. 
But then space, once presented in three dimensions, aSbrda 
all the requisite elements for our perception of relief; and I 
believe that the educadon which vbion undergoea in this 
respect is eflected for it by itself, 

In the first place, all that we see, or fancy we aee, coH' 
sists of surfaces in three dimensions, though no longer con- 
fined to a single spherical surface. We see surfaces at a 
distance from us, but it cannot I lliink be said in strictness 
that wc see the distances themselves. Further, we see no 
surfaces from which rays do not come to the eye. No 
amount of experience will enable us to see round a comer ; 
nor will the most perfect conviction of what would he seen 
behind an opaque object enable us to see it till the object ia 
removed. Even m imagination we cannot represent our- 
eelvee as seeing more than the laws of vision permit, e.g., as 
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seeing the entire surface of a closed solid of any kind. The 
difference here is evidently not so essential as to re(]ulre the 
intervention of elements supplied by other eenees, or by tbe 
a priori reason. But, secondly, sight affords everything 
necessary for its own education. I already remarked, that 
we observe, at a very early age, that contact between tbe 
pictures of our bodily members and those of other objects is 
constantly accompanied by tactual sensation. But thia is not 
true of every contact. Apparent contacts are perpetually 
occurring which produce no such effect. Can we, then, find 
any criterion to distinguish by tight between contact attended 
by tactual sensation and contact not so attended? Certainly. 
Where contact ia not attended by sensation it will almost 
always be found that we cannot at ouce see our limb and 
the object in apparent contact with it with perfect distinct- 
ness. When one is seen clearly, the other, if not double, 
is always more or less confused. The two eyes, in fact, do 
not refer the contact to the same precise locality, This k 
evidflnt from the accompaning sketch. Let the two eyes be 




placed at A and B, respectively, and let an object of any 
kind OF be partially obscured by the finger at D. Then 
to the eye at A the finger-point D will appear in contact 
with the point F, while to the eye at B it will appear in 
contact with the point E. Whenever this occurs the hand 
at D will experience no seusation of touch : while on the 
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other hand, if we can make the points E and F coincide, a 
tactual sensation immediately follows. Here then wo 
have a viaual distinction between contact attended with 
and contact unattended with tactual sensation, or as we 
afterwards call them, real and apparent contact. Now, 
is there any other mode of visually representing tliia 
distinction ? Move the eyea to U, G and the separating 
lines DE and DF become visible. Visual contact, 
unaccompanied by tactual sensation, thus becomes aaso- 
ciated with a visible distance which, though not seen at 
the moment, can be rendered visible by a change in 
the position of the eyes. E and F then come to be 
represented as farther off tlian D, The visual pheno- 
mena which distinguish apparent from real contact are, 
moreover, found to vary with the length of the lines DE 
and DF, becoming more marked as those lines arc longer. 
In a word, these visual distinctions become marks of di»> 
tance from the eye. The various pictures can now be ac 
longer regarded as tying on the same spherical stirface. 
We are obliged, if I may use the expression, to push some 
parts of this surface back and to pull other parts of it for^ 
ward. Another circumstance which aids considerably in 
the education of vision is the disappearance of objects that 
are clearly within the field of vision. For example: 1 stuul 
over a cup or jug, or a hollow in a field, seeing the interior 
very distinctly, I then move away, and almost instantly lose 
sight of it. But this object has not dis.^ppea^ed by getting 
beyond the limits of my visual field in the u^ual way, fur 
I can still see the objects which surrounded it on every side. 
I am, therefore, compelled to regard it as still within my 
field of vision, though no longer visible, which I can only 
do by means of the representation of relief, A still more 
remarkable case is when I look at, perhaps, an extensive 
prospect over a wall or mound of nearly my own height, and 
then lose sight of it the moment I begin to move back- 
wards. In all these cases it is easy to ascertain, by reltim- 
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ing, that tbe object is atUI there, and has not vanished like 
a dream. It often happeus, too, that there is an inconsi*- 
tenuj- between the apparent diatance of an object (judged of 
by confusion and duplicity) and the number and size of the 
intervening objects which are visible. This would, of 
course, occur where our position caused us to overlook a 
broad valley or chasm. But, perhaps, the most potent in- 
etrunient in the improvement or education of vision is the 
different appearances which the same object presents when 
viewed from different directions. To take a familiar in- 
stance, a man appears quite differently when seen in front, 
from behind, and from one side. After a little time there 
can here be no doubt of the identity of the object seen; 
and by the ordinary laws of association, the visual appear- 
ance of the man from one point of view immediately sug- 
l^gcets the visual impressions received from him when seen 
I'from other directions; but it is evident that these conflict- 
' ing appearances cannot be attributed simultaneously to the 
same object, without supposing unseen spaces contiguous to 
those actually seen — a contiguity which would be impossible 
in moat cases if these unseen sjiaces were outside the limita 
I of the visual field — and it is these sjiaccs (vividly depicted to 
I' tEnaginalion, with a lull belief in their reality) which, in my 
f opinion, constitute our perceptions of relief or solidity. 

Why these perceptions are most vivid in binocular vision 

' -will be gathered Irom the diagram. The true distance of an 

object is. I apprehend, estimated by enlarging all the objects 

which intervene between it and some visible member of the 

body to their real magnitude, (i.«., their sizes when at the 

nearest distance of distinct vision,) with a correction for ob- 

I jects overlooked, which is suggested by the pretence of more 

1, confusion and duplicity in the object looked at, or in those 

L close at hand, than the magnitude of tbe seen intervening ob- 

[i jecta will account for. Hence, if the distant object be uniform 

1 in colour so as (o disguise these appearances, or if the inter- 

'Vcning objects be cut uS by a tube or otherwise, distance 
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from the eye ia hjirilly suggested, and a distant cloncf 
piece of blue sky or the waters of a distant lake appear to 
be drawn across the end of our tube. This is the reason 
why (as noticed by Mr. Abbott) the presence of a varied 
lateral field is necessary to enable us to judge distance. 
The whole difference between our original and present 
visual perceptions can therefore, I think, be accounted for 
by associations between different visual impressions. It ia 
evident that, as the law of Kcsemblance will here operate in 
addition to that of Contiguity, the association will naturally 
become closer than that assumed in the common theory; 
and as, on the other hand, I attribute -much less to associa- 
tion than is commonly done, I think Mr. Bailey and Mr. 
Abbott can hardly accuse mc to overrating the force of that 
principle. Of course I maintiin further, that association 
connects tactual sensations and muscular efforts with the 
^'isual sensations which usually accompany them, and thus 
(after a time) enable these sensations and efforts to suggest 
to us the varieties of (visible) extension. But these osao- 
ciations are not, I believe, of a very close or powerful 
character. 

Sir William Hamilton's objection with regard to the 
images being bent in the concavity of the retina ia easily 
disposed of. If the fact that these pictures are bent ren- 
dered it impossible for us to see planes, his own theory that 
we originally see objects as planes would render it equally im- 
possible for us to see concave surfaces. But that the bend- 
ing of these pictures does, in fact, affect vision is proved by 
the unsuspicious authority of Mr. Abbott. " One or two 
circumstances," says he, (Sight and Touch, p. 82,) "de- 
serve to be mentioned, which act as motives, so to speak, of 
the appearance of solidity. One is the spherical form of the 
retina, owing to which the images received on it cannot be 
projected or represented on a plane without distortion. One 
result of this is, that angles less than a right angle usually 
appear too large;" and the writer goes on to trace some 
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remarkable optical delusiona to this source, for particuliira 
of which I roust refer the reader to the figures exhibited in 
hia book. {p. 83.) They appear to me to constitute a deci- 
sive refutation of ihe plane- theory. As to Sir \V. Hamilton's 
second objection, that if tbe retinal pictures were the im- 
mediate objecta of vision we would require a second eye 
behind tlie first, I can only re])ly that I do not understand 
it. Tbe light being fociissed on the retina there is evi- 
dently no further need of lenses to concentrate it on the 
required points ; and if the first retina cannot be an object 
of immediate perception the same remark would evidently 
apply to the second. 

I do not consider the case of the lower animals, so often 
referred to, at all inconsistent with this theory. The dis- 
tances which tliey know, (or at least prove that they know.) 
as has been already remarked, are not those of objects from 
the eye, but of objects from other members of the body 
which are painted on the retina ; nor could the latter be 
deduced from the former without supposing a very compli- 
cated Xaturol Geometry. It is probable, I think, that iu 
many of them the increase of confusion and duplicity with 
distance is more rapid than in mankind, and this gives rise 
to earlier and finer perceptions of the variations of near "iis- 
tauccs. Their superior powers of locomotion also atlord 
more abundant and early experiences of the kind necessary 
to instruct them than is possible in the case of the human 
infant; and without at all contending that the lower animals 
are comparable to man in respect of intellect, it may be 
doubted whether the partridge of a week old is not a more 
teachable animal than the human infant of the same age. 
There is probably an implanted or instinctive desire in 
those birds that feed themselves to see the objects destined 
for their food with their greatest magnitude and distincl- 
nesa. This wish directs them onwiird in a right line, (tmy 

I deviation from this direction altering the appearance more 
k lto3,) and the moment confusion I'l'^jln* to result from its 
I J 
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close proximity, the object is within reach of the beak or 
talone. In fact, ao far as I can judge, the mouths of all 
animals are placed at about the best distance from the eye 
for accurate vision, and also at the very verge of the visual 
fipid ; ao that passing the beak beyond the food which the 
animal attc^mpts to Bi?ize is always followed by a confusion in 
its appearance and often by ita total disappearance. How 
favourable to the instruction of the animal these circum- 
stances are it is unnecessaiy to insist upon. I am convinced 
also that the cases of couching for cataract (which I cannot 
examine in detail) will be found quite in accordance with 
my theory. One peculiarity observed in many of thctn I 
may, perhaps, offer an explanation of — the fact that objecta 
appeared to be in contact with the organ. To suppose that 
sight alone could reveal this fact is to suppose that the 
patient saw both the organ and the object, and made a mis- 
take as to their relative positions, which I suppose no one 
will maintain. The truth, I apprehend, is this. The 
patients had previously judged of distance by time. A 
distant object was to them an object that could not be felt 
al once, but only after going through a series of successive 
tactual or muscular sensations. Hence they naturally ex» 
pected that in the vision of the distant, the object would 
not be seen at the first instant, but that there would be a 
successive series of visual sensations terminating in a per- 
ception of rhe object. When this was found not to be the 
case — when the pictures which were said to be near objects, 
and tho^e which were said to be distant objects, were per- 
ceived at once and in precisely the same manner — in what 
other way could the patient express this fact than by say- 
ing that they appeared to touch his eyes* ? And as distant 

* Another expLinntion however may also be offennl, and one which ia 
coiiBiderahly fnvourei] by some obwrvstinns on couching. Prior to the 
opi'nitiou the pnlienti bad not been locally Mind. Theyhad been able to see 
the colour, and Bomwhat of the shape of objects held close to the eye 

(■>. to [hi.' cornon), luid ijie^c pc-rdpiions bml bocomc more vivid and 
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oliject« appeared juat like those which were near enough to 
como io contact with his cornea if he made any sudden 
motion, it is not surprising that ho feared to move, and held 
up his hands before his eyes to guard tlicm. Hut it was with 
his cornea, not his retina, that he a])prehended a collision. 
In this point of view all that the observations prove is tiiat 
distance from the eye is not an immediate perception of 
sight, which is aa essential jmrt of my theory of vision. 

In conclusion, I ahall endeavour briefly to reconcile my 
theory with the necessary proi>ertie9 of space and iho 
elementary laws of geometry, which Messrs. Mill and llaiii 
have, in my opinion, utterly failed to do. The neccssiiry 
existence of space appears to me to result from the fact 
that space is always seen, even when our eyes are closed 
and all light excluded from the retina. In consequence 
of this, when we attempt to annihilate apace we are at- 
tempting to annihilate an actual perception, which con- 
tinues to exist (luring the attempt. Uur belief in tlie infinity 
of space requires some further exjitanatiou. Cheselden'j 
patient, who could not imagine space outside the room ia 
which ho sat,* could hardly have been at that time a firm 
believer in its infinity. But it is, nevertheless, probable 
that he could not imagine a limit to space ; for the field of 
distinct vision, of which alone we are conscious, never pos- 
sesses a precise and definite boundary. At a certain dis- 
tance from the centre of the field, consciousness and uucon- 



clcar tlie nearer the objects were held. On being cuuclioil thew patients 
•aw fornu and colours mure dintinctly than tliej' bad uver done before, 
and th»y naturally infurrcd tlut the vuiible iibjt^ct« were in vnry cImo 
proximity to the cornea — which u all U117 Kern to have moint by nying 
that they appeared to tuuvh the eye. 

* This fact aSonls tlrong evidence, that even at tbit enriy itago s\in(* 
WM to Cbc«cldcn's palicnl a Pitiblt object. Ua prcTious experience ut 
touch and locomotion ought lurcly, acconling to Afr. Bun, u> haw |in:' 
eluded any such inability. 
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Bciouaness seem to melt into one another insensibly, and the 1 
mere effort to look at the limit of the field Buflices of itself ! 
to make that limit ?Iiift farther off. Of course we may after- 
wards come to know that a picture which is near the centre 
of the retinal field is really farther from us thiin one nearer 
to the edge ; but I urn speaking of visual limits, and the 
ground at my feet is often nearer to the %'isuul limit thiin 
the sun in the horizon." The fact, then, that the field of 
distinct vision is always eurroundcd by other spaces, of 
which we have a kind of obscure BCmi-consciousnesa, renders 
it impossible for us to see or imagine a limit to apace ; ttnd 
when to this we add our positive knowledge of its vastness i 
ai* something surrounding and containing all that we see, 
(which experience soon teaches us,) these two elements seem 
to me to aff'ord everything that is necessary to account fbr 
oor belief in space infinite. As to its infinite divisibility', 
what I have already said as to the mimmiim cinibile not 
being a quantity of space but a quantity of light, depeo- 
dent moreover on the quality of this light and of tliat 
which surrounds it, as well as the condition of the visual 
organ itself, will explfdn a great part of the facts ; and when 

* This knowledge and repreieDtition of the greater distance of ob- 
jects uGnr thti centre of the field than those near the edge is liowerer of 
DO use towards enabling ui to imagine a limit to sliacei because it arise* 
from the imagined ap|>earance of the object, when seen from a dlffeivnt 
point of view in wliich we imagine ourselves seeing apace bo^oii 
Indeed, these represeDlations have the veiyroTcfse effect. When I look At | 
what seems the most diatanlviMble object — the blue sky, whose curvature 
is turned towards me — I am irresistibly led to ima^e another point of ' 
TJew in which the curvature in turned away from me, and thus to sup* 
pose space beyond it. It should also be noted, tbut our only idea of a 
visual limit (of bodies or particular spaces) is a bounding line between , 
lieo ivlours. Colour uid space ore thus supposed to exist at bolA aide* 
of this limit ; nnd this esperieooe. thcrefure, rtrnders it still more dilBcuU 
r«r UB to imagiiw a limit to all iipace. (Soe Hodgsoa, Spaou and Tina, 
pp. 128, 139.) 
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to this we add, that very minute objecta can be made by 

proper arrangement to exhibit a multiplicity of parta to 

vision, there is little left to account for. This little, I 

think, will be cleared up if wc bear In mind, that in the 

iima sensibilia we do not drop at once from cleiir con- 

I eciouancsa into total unconsciouanesa, but that objects pass 

I from the one to the other by ineensibic degrees, just na day> 

' light melta into darkness. The infinite divisibility of the 

I intensity of sensation, or the poaBibility of reducing it by 

I insensible degrees from clear consciousness to absolute zeroj 

I thus appears to mo to carry with it the infinite divisibility 

I of space.* The divisibility of time, perhaps, also assists U9 

here ; and still more assistance is afforded us by the fact of 

Tisual moUon. 

But why are the laws of geometry irreversible even by 
the imagination^ ? For similar reaeona. The imaginatioa 

* It will appe&r from whai hat been said, p. 7, Ac, of this Euaf , that 
B visible line of dcnurcatioa which separates two coloured spaecs it ■ 
' WaillhlcsaoDe; and this divUibihlyb/breadthleM lines la, I think, closely 
connecled with the pheaomenii of infinile diviaibUitj. 

f While philoauphcn are generally agreed in ascribing the most abso- 
lute necesaity to the laws of Geometry, geometers oaually admit that 
Euclid mokes bd assumplion with regard to parallel lines, which is not 
eclf-cvidenl, and of which no sa^factory proof has hitherto been ^ivea. 
The consideration of thu infinity of space I think, however, really enables 
us to overconu.' the difficulty, and affords a proof which, if scarcely 
elementary enough (or a schoolboy, may be found sufficiently satisfactoiy 
to those who have really fult the difficulty. It turns on the folhDwiug prin- 
ciples : 1 9t. That if the legs of any angle be produced to inGnity in one 
direction, the space that lies between them will bear a finite ratio lo the 
whole plane InGnitely extended in all directions ; and 3o<lly. That the 
space lying between a pcur of parallel lines, produced to intinity in one 
dint'tlun, and l«rtninated by a finite interaecUng line at the other ex- 
tremity, bears an inBnitvly small ratio to the same plane. (By parallel 
lines 1 mean lines which moke internal angles together etiual lo (wo right 
angles with the poniculor inleracclingline already referred (o). Both prin> 
dplM c«a b« proved by repealed Buper]igsition. For exouiple, if A OB be 
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in representing figures and forms employs the organ of 
sights and what cannot be presented on that organ cannot 

the angle in question, make B C equal to it, and produce O C (fig. 1) to 

Fig. 1. 




infinity, and then the space lying in the angle BOO can be shown to be 
equal to that lying in the angle A O B by superposition. Repeating the 
same process for O D, &c., we must, plainly, at length arrive at angle 
terminated by a line On falling within our original angle. When thia 
has been done, the sum of all the angular spaces will exceed the whole 
plane infinitely extended by the angular space AOn ; and since they are all 
equal, if there be n of them, each will exceed ^s of the whole infinite 

plane. To take the second case, (fig. 2,) let 0| Oi A B be the space re<- 

Fig. 2. 
A- 




-C- 

-0- 



ferred to. Make OtOs = OiOs, and draw 0,0, so as to make the angle 
0,0,0 = OjOtB. Similarly draw 0,D, making O.O, = 0,0„ and 
the angle 0,04 D = OiO^B. Then, by superposition, the spaces 
OiOjAB, OtO,BC, 0,0*00, &c., are all equal, and we can evi- 
dently cut off as many of them as we please without exhausting the 
whole plane. Each of them, therefore, is less than ^u of the whole 
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be represented by the imagination. The supposed visual 
appearances which we call two right lines enclosing a space, 
a plane triangle with one side greater than the other two 
&c., cannot take place on the retina, and therefore the 
imagination which uses that retina cannot represent them 
as taking place on it. When we endeavour to imagine two 
right lines enclosing a space, we (as Mr. Mill remarks) re- 
peat the scientific experiment which proves the contrary. I 
must here deduce the subjective law of the imagination 
from the objective conditions of the nervous organism. 
But, on the other hand, I hold these laws to be necessary in 
the strictest sense; for it is not in consequence of early 
association that these combinations of lines and figures 
have become unrepresentable. It is the original constitu- 
tion of our nervous organism that renders the requisite in- 
tuitions impossible; and so far as I can judge, the impossi- 
bility in question arises solely from the fact, that the 
organism is extended or exists in space. On this theory, 
therefore, we are able to maintain the objective no less than 
the subjective truth of geometrical laws, which on the a 
priori theory can only be done in connexion with Idealism. 

plane infinitely extended. Now, to prove Euclid's famous principle let 




the lines Oiy, 0,z make the angles yOiO,, OxO^z together less than 
two right angles. Draw 0|X so that the angles xOiO„ 0|0,z shall 
be together equal to two right angles, and, if it be possible, let 0,y not 
intersect O^z. Produce the lines Oii, dy, OtZ to infinity, and if 
possible let the lines Oiy, O^z not intersect. Then the space lying be- 
tween OiX and 0|^ bears a finite ratio to the whole plane infinitely 
extended. It is therefore greater than the space xOiO,z, which 
bears an infinitely small ratio to the same plane ; but it is also a part 
of it, which is absurd. Consequently the lines Oiy, OiZ intersect. Q.E.D. 
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The necessary lawa of number are I think also con- 
ecquencea of the laws of visual intuitions in space. For 
example, Ihe intuition necessary to prove that a x ft = A x a 
(an axiom which no mere time-intuition could prove) is of 
this description (for c^4 fc=.5); : I ; 1 '. where 

the number of the points is evidently the same, whether we 
add them np in rows or in columns.* 

I concludu Willi a few remarks on the apparent magni- 
tudes of the heavenly bodies. Everythinj:; that we see 
above us— clouds, birds, the tops of trees, houses, &c., ap- 
pear largest when nearest to the zenith, for the simple reason 
that they are then nearest to us, and occupy the largest pro- 
portion of our visual field. Hence we come generally to 
consider object near the horizon (at least if above the level 
of the eye) as farther off than those near the zenith, and we 
alter their apparent size to correspond with their judged 
distance. Moreover the sun and moon seem fixed in the 
sicy, and there is no iloeeption in thinking that the hori- 
zontal sky is farther ofTlhiin the zenithal. The blue sky is 
in fact determined in position by the points of mean diffu- 
sion of the blue sunlight which falls upon them, and these 
points are much farther off near the horizon, where perhaps 
there are four hundred miles of air dense enough to difiiige 
a sensible quantity of liglit than near the zenith, where 
there ore not forty. This is the obvious reason why sky- 
intervals look larger for the same angular measurement, 

■ Ariibmelic is a mere trt, the theory of whose processes bos gene- 
rally to be derived from the icience of Algebra ; of wbic^h ihe rule* for 
the extraction of aquare unOcube rootx afford nitrikiug example. If the 
view here maintftiiied be eorruRt, the nxiomg of geometry uid iil<!ebrB could 
not possess tmmedialt evidence for one wbo hud always been totftlly blind, 
since be could not have tlie klud of iutuition reijuired to prove then. 
But lie would, of ciiune, heliL-ve in them ns truths genernliseil from ex- 
periifDec. A blind metapliysician might be able lo throv some light on 
this question; but most men confound futnilinrlty nitb immediate evi- 
di'Dce to a degree that reudets observutlon iituiust liuiilesii. 
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when near the horizon, and why the whole visible sky does 
not appear to be a hemisphere, but a much smaller segment 
of a sphere, In all this there U no deception, or if any, the 
deception is in the opposite direction from what is commonly 
supposed. The eun and moon appearing 6xed in thia sky 
are euppoaed to vary their distances from us a« the sky 
does. 

I need not here discuss the (so-called) association betweea 
colour and extension, which has puzzled so many inquirers. 
I do not regard it as an instance of association at all. The 
colour and the extensioa which I see are iKilh in the same 
place, namely, on the surface of the retina. I cannot see 
colour without extension, because colour is only presented to 
me in an intuition of this extended retinal surface. I cannot 
see extension without colour, because extension is only pre- 
sented me in an uituition of the coloured surface of the re- 
tina. I cannot imagine either of them without the other, 
because imagination is, etjually with perception, a veritable 
afTection of the retina in which colour is presented to me as 
extended, and extension is presented to me as coloured. 
Here again titcre is no delusion. On the contrary, the in- 
separability of the two perceptions becomes obvious as soon 
as we recognise the retinal images as the only direct objects 
of sight. 

This theory, then, appears to explain all the ordinary factfl 
in a much more complete manner than the common or 
Berkelcian one. It is free from several objections which 
can be urged against the former, and it is supported by some 
arguments which seem applicable to it alone. On all these 
grounds it appears to me entitled to a fair hearing, and 
must, I think, bo refuted before either the Berkelcian, the 
a priorUt, or the disciple of Mr. Abbott can submit his to 
the public as exclusively capable of accounting for all the 
phenomena. It is very far from being perfect, and very 
fiir from being demonstrated — as, indeed, every new theory 
when first submitted to the public must be — but, on the 
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other hand, it seems to me quite Eufficienlly advanced to be 
considered as a Bcientific hypotheais equally admissible with 
that usually accepted, and equally deserving of investiga- 
tion by scientific men. An analogy from the corresponding 
branch of physical science may perhaps illustrate its pos- 
sible importance. The emission theory of Light, like the 
Berkclcian theory of Vision, reigned supreme for almost a 
century after Newton proposed it. It explained most of 
the knon-n facts, and led to the discovery of others. Yet, 
after all this, another theory was started — at first cautiously 
and without full proof — in opposition to it. The new 
theory, though supported by less famous names, soon made 
progress. First, its explanation of the facts was found to 
he more complete than the Newtonian ; then it led to the 
discovery of new facts, and the explanation of others dis- 
covered by chance ; and finally, experimenta crucis were dis- 
covered by Bcientific inquirers, and the result was the 
complete overthrow of the once-famoua optical theory of 
Newton, and the installation of the Wave-theory of Light — 
now considered one of the most beautiful and far-reaching 
discoveries in the physical sciences — in room of the de- 
throned monarch. Whether a similar fate awaits the theory 
advocated in these pages time alone can determine. 
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I. On the Association Psychology. 

As their theory of Space snd Vision b perhspa the greatest itTong- 
hold of the Agsociatioa Schottl, it may not be out of place to add a 
few general criticiaraa on a philosophical system which ia certainly 
the most pretentious, if not the moat popular, of those now current. 
These observations could not have been introduced into the text 
without interrupting the thread of the argument, 

The Association Theory aa at first advocatei], was, I think, a coD- 
«stenl and intelligible one. It pre-aupposed noihing in the human 
minJ eicept a capacity for receiving sensationa, and a power of 
MgDcialing these sensations ; from which it undertook to explain all 
the mental phenomena. Ita explanations however were, I think, 
frequently defective. It deapised what Mr. Mill terms Introapeclion, 
vhich, if not the chief mode of advancing Psychology, is at all 
events an indiqiensable preliminary alep. It is absolutely necessary 
to ascertain, by careful introspection, the actual characteristici uf 
the phenomenon we are going to explain, or else instead of account- 
ing for the facts we shall account for a part of them, or perhaps for i 
fiction of our own. This is the great fault of Hobbes' account I 
ctive principles, as Bishop Butler pointed out long ago ; and 
may be almost regarded as the founder of the Association 
It b also, according to Mr. Mill, the chief defect in Brown'* 
of Space; and that Mr. Mill's own theory b not exempt 
will, I hope, appear from the preceding pages. In particular, 
I cannot find either in his theory, or in that of Mr. Bain, any ex- 
ition of why all spaces are regarded as parts of one vast space, 
Hd^ thu one vast space has three dimensiona and no more. 
•as also another difficulty always attached to the Association 
namely, How are we to determine what elements are to bo 
■■lumed as (at least provisionally) ultimate in order to explain the 
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the others ? Suppoite, Tor exnuiple, tbat a, b, c are three ultimata 
elements, and that associations among tliem produce a fourth ele- 
ment, d. In such circumstances it a jircttj cvideot that an ingenious 
theorist who started with the assumption that a, b, and d were ulti- 
mate elements vrould have little difficulty in ^ving a very plausible 
explanation of c; especially if he did not investigate the actujd 
characteristics of c too minutely. This, if I mistake not, has been 
frequently done. Those who enplain space by means of motion 
afford an eiitremo instance of it, and it ia still a matter of dispute 
whether space is to be explained by simultaneity or t-ice veraA,* 
Again, a dbtinction between the "mass or Tolume" of two sensa- 
tloDS has been introduced for the same purpose. But it seems to me 
very probable that this distinction is dependent on our spnce-per- 
ceptioDs instead of the contrary. I doubt if a blind man could say 
whether the sensation arising from putting his foot into hot water up 
to the ankle was more or less voluminous, (if he could attach any 
meaning to this phrase,) than tbat which arose from submergiog bis 
arm to the elbow. My knowledge of spacial magnitude enables me 
to ascertain that the immersed portion of my body is greater or 
smaller in the one case than in the other, and I judge of the maM 
or volume of the sensation accordingly. 

But ordinary Association was found insafiicient to accomplish the 
task Set before it, and a new kind, designated Chemical AssociatioD^ 
was called in to supply the deliciency. It was now assumed that 
a collection of ideas intimately associated with each other ulti- 
mately became fused together, and gave rise to a jiroduct, in which 
the separate elements could no longer be discerned, Tlie analog}^ 
to chemistry, hovfever, was evidently inoomplele. The chemical 
elements are permanently-existing substances which continue to 
exist in the compound, and into which the compoimd can again be 
resolved ; but our scnsationsau d ideas are not permanent entitles, 
but fleeting existences, whose esie is percipi, and which cease to 
exist when they cease to be perceived. The resultant idea could 
not, therefore, be regarded as composed of tlie simple ideas in the 
same sense, that the componnd body is made up of the simple 

* Mr. Mill's arguments on thia latter i^neslioa would not appear so formi- 
dablo, if he liud ctistiugnishcd between a complex sensation wboee cleiDtinis 
me known, and two ur mure diatiuct timultaiiec 
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cliemicol elements. Tlils dinVrcace is manifest in one most ira- 
portaot particular. Tfac (supposed) compound cannot be again 
r«»olTed into its (supposed) clementii ; tvliile this is precisely the 
chamcterislic that distinguishes chemical composition from ordi- 
nary causation. The chemical compound, too, may be formed 
the Srst time that the elements are brought together, as easily as 
on any subsequent occasion, but the resultant idea is not supposed 
to arise until repeated juxta-position has produced an intimate 
aBBOciation among its elements. Tlie asserted analogy is therefore 
confined to one or two subordinate features, and fails in what is 
most choractcriBtio of the chemical phenomena. This may be con- 
sidered an objection rather tii an illustration of the theory than to 
the theory itself; but the truth Is that what enables as to prove the 
existence of chemical composition are precisely the features that are 
wanting in this alleged mental chemistry. We believe that water la 
composed of oxygen and hydrogen, because we can mix these gaaes 
and couTert them Into water at once by the passage of an electric 
Bpork, and because we can again con vert water into oxygen and hydro- 
gen by sending an electric current through it. If there was no possi- 
bility of performing either experiment we should never ha*e 
suspected that water was a compound, still less could we have 
ascertained that it is made up of oxygen and hydrogen. Now this 
is the position in wluuh tlie Assoc ialionist iinds himself. He does 
not know what ideas are elementary, and even if he has reason to 
suspect some of them to be compound, he has no means of ascer- 
taining their composition. In this exigency be resorts to conjeotuiv 
and hypothesis. I am not certain how far Mr. Mill and Sir. Bain 
regard the idea of space as analogous to a chemical compouml,* 
(rather than a mere mechanical juxta-position of the elements;) but 
I may be permitted to make that supposition for the sake of 
illustration. How is space shown to be a compound 7 For if it is 
admitted that the elements are not separately perceptible in it, this 
cannot be discovered by introspection. If it is a compound, how are 
we to ascertain the elements? Only by hypothesis, so for as I can 
sec. Again, how are these elements proved to be simple 7 for the 
chemical theory supposes that an idea may appear simple and yet be 
really compound. Lastly, how is it proved that space does not form 
■ I Ibiuk, bmvcvrr, iliat Mr. Uill bu »iJ so iu souis of bit vorkt. 
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an element in their composition ? for on this theory it might fonn 
an element in ihem, without being detected, (not to mention that the 
opponents of the theory profess to have actually detected il.) In this 
particular casCj too, the elements are not proved to have been in the 
mind before the idea of space, which latter idea seems to be in the 
mind of the infant as soon as it is accessible to observation. Nor 
are the supposed elements proved to have been in the infant's mind, 
and to have been subsequently lost. On the contrary, all the 
senaat ion -elements continue to be found in the adult man. The 
elements, then, do not disHppear into the resultant ns in cliemistry. 
The whole theory seems to have been invented, in order to make out 
an explanation of all the phenomena of mind by the single principle 
of Association. But in reality, even granting its truth, it fails to 
accomplish this purpose; for this (so-called) Chemical Associatioa 
is manifestly a totally distinct principle from ordinary Association, 
and ought, therefore, to have a distinct name of its own. There ia 
no extension of the principle, but only an extension of the name. 
And, indeed, this remark will be found to apply to a large propoiw 
tion of these professed discoveries. When, for example, we are 
told that a concept or a judgment has been proved to be a " case 
of aasoeiation," it will usually be found that these and the like 
ojwvations have merely been analysed in two or more elements 
and a relation or connexion found between them ; which every one 
knew before. And in the same category 1 should be disposed to 
■m discovery of Relativity. No one who has 
> imagine that Psychology can be converted 
ins of this kind of axiotnala geitfralmima. 
I, therefore, hold the Chemical Association theory to be un- 
proved, and that the proof of it is surrounded by difficulties, which 
its advocates have in a great measure failed, not merely to overcome, 
but even to apprehend. But I do not mean to reject it as either re- 
futed or as unprovable.* There is one way in which I think it might 

* Mr. Mill would. I sappoie, contend that ibis Cbemicul Aesociatinn was 
proTcd b; ihe instances produced by him, in which the elumenu of cogtU- 
tiDiu disappear in Ihe wholes, provided the Utteralone iDtercsl ns. (Exiun. of 
Bamilton, p. 315.) His chief example ii the Oct of rending a book in which 
we begin with thn leltera nuU syllablei, which almosi entirety drop oat of 
subsoquenl cumciouEneiS Ju the reprDsentaiion of the "general purport of tlie 
discuurse |" just as wc lose Ibe individual leaves in retiring (rom a forset. But 
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be proved. We might b« able to detect the elements fint id mera 
juita-poiUion, ihea slightly associaleiJ, then more and more closely 
ciinnccted, and at la^t, in a kind of incipient fusion, wliiali left no 
doubt that tho resultant idea was the final stage of the process we 
had been tracing. It might also attiriu a, high dugree of probability, 
if it were ascertained that there were certain •k-naations associated 
with each other in the child's consciousness before the idea va 
sought to explain was found there, and that these sensation -groups 
had disappeared as soon as tlie (supposed) resultant was ascertained 
to exist. But I do Dot tUinlc that liiis has hitherto been done ; and 
the process, if proved to exist, would rather resemble the growth of 
a plunt or animal than chemical cnrnpodtion. And moreover, it 
might be found that (he development of the ideas depended on 
lams quite distinct from those of Association,* 

But the old Association Theory was only a consistent theory of 
the mental phenomena, on the condition that the sensations with 
which it started needed no Psychological explanation. Assutning 
these, it derived the laws of belief and Imagination from them at 
once. We believed this because we had always experienced it (o be 
so: we oould not conceive that because we had no expfiricnee of it. 
But here the Assoclaiionist really tiikes for granted more than ihs 
mere ecnsaliong. In fact, he assumes what Mr. Mill does in hii 
explanation of our tii^lief in the (L^islenee of an external world, • 
namely, " 1st, sensations ; 2nd, succession and umultaneousness of 
censBtions; and Srdly, a uniform order in their succession and 

Ihii example lecms to me to iaToke two errors. For. Ctnt. wo i)o nut 
begin with llio individuil letlors, but on the contrary, we limit our attetitioii 
to them by It spccinl effort: inilccd, wo hoTo seen Mr. Mill liimscK adopting 
Mt. Bain's *t>t«nient that " our Doiions ol fonn are uuiiifcsdy obtained by 
working on the lutge scale.' (IJ. p. 391.) And aecoudly, if iha " gsnora] pni^ 
port ol the diicdurse" fs a nholc, (rather thaD a seliu:tion uf the more ini- 
ponant parts,) it is certainly not the whole, o/whcJi iht icriUcn tknracltrt 
art pnrU; sad my idea ol IhU whole iJues not seem to be clearer tlian my 
iilcas of the individoal chanii^ten. Mor can I see any force ia Tiii analogous 
cose of setisAiioni. (Id. p.SOtf.) For in this cose ol the i^voliing cyliuiler, 
though the causes of the Torioos seniaciont act in lapiil tuccesiiou, the lenBa- 
tiuni thomaeUci (in cDOseqacnfO uf llie well-kDown persistence of Tiiual 
impreisioiin) are rigoruiisly co-exiilcnl; and therefore the effect Ii the same 
•a that which would be prudoced by ibe co-eziitenee of their aaoMS. 
;his theory, llauscl^ Metapbyiics, p. Sii. 
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simultaneousness." (Esam. of Hamilton, p. 249.) Here a doubt 
ariaes, Aa uniformity of succession or co-exist«nce among lensa- 
tions is in 'jiher worda a law of sensations. Ougbt you not, then, to 
assign a pluce to tliis taw in your PEychological system ? To this 
the older Associationist replied — No. It is nut a law of mind at all. 
There is a real world existing without me, which acts on roe, and 
produces these sensations ; and the nniformities of succession and 
co-existence which they exhibit are the results of the laws of 
this external world, They are, llicrefore, out of the province of 
Psychology. In the mind there are but two things, a capacity for 
receiving sensations, and a power of associating tbem. What par- 
ticular sensatioDB will be received, and what uniformities these 
sensations will exhibit, depend on something quite distinct from the 
mind ; and the necessities of thought, which our opponents represent 
as mental laws, are produced by these laws of the exieroal world 
through the medium of Association. From the realistic point of 
view, this answer was quite satisfactory, and moreover, it seemed to 
to afford a mode of escaping from the idealistic conclnsions of Kant. 
That philosopher had inferred from the necessity of geometrical 
judgments ftat they depended on laws of mind, and that therefoni 
space, and everything which it contained, existed in the mind only. 
But the disdple of Hartley could answer— The necessity of the 
judgment only proves the uniformity of the experience on which 
it rests, and this uniformity of experience is the surest indication 
of a law of the outer universe. Geometry, therefore, b univer- 
sally true of objects independent of the mind, and space ia a 
property of these objects. 

But when Association ists began to investigate how Association 
operating on mere sensations might give rise to tlie belief in a real 
world independent of us, the conditions of the whole problem were 
altered, Tbe existence of such a world could no longer be assumed. 
Indeed the explanation showed that we should etiiially believe ia 
it if it did not exist, But ibe theorist was still obliged to 
assume uniformities of succession and co-existence among bis sen- 
sations ; and as these sensations existed nowhere but in the mind, 
and did not depend on any non-mental causes, their oniformities or ' 
laws plainly became the subject-matter of Psychology. Nothing 
exists but actual and possible sensations, and their e: 
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tn their being actually or possilily perceived. They and their hiwi 
belong exclusively to mind. This coDBequence the Idealistic As- 
BociatioQiNts seem to ice to have entirely lost sight of. They 
laboriously seek to generate from Association operating on these 
unifunnilies the very laws which form the scientific expresuon of 
the generating uniformities themselves. Thus, for example, we 
meet with a long discussion, endeavouring to deduce the necessity 
of geometrical laws from Association. I cannot conceive two right 
lilies enclosing a space. Why ? Because I have always esperienccd 
them divei^ing, and hence the idea of divergence becomes in- 
separably associated with that of two intersecting right lines-, and, 
in consequence, 1 cannot now conct^ive them as approaching again. 
But why is my esperience uniform ? or rather, wliat does this 
uniformity imply? Simply this, that my mind is so constituted 
that I cannot (or, at all events, do not) perceive two right lines 
enclosing a space ; and this being granted as a law of sense, it is 
much more philosophical to extend this law to explain the similar 
plienomena of imagination, than to suppose the latter governed by a 
different law, generated by a slow process of Association operating 
on the former. When the motions of the earth round the sun were 
traced to the combination of a centripetal and centrifugal force, it 
was surely more philosophical to trace the similar motions of the 
moon round the earth lo the same sources, than to suppose that 
the latter did not gravitate, but had a tendency to imitate the 
motions of surrounding bodies, which, as its imitative faculty grow 
stronger, gradually became more accurate, until at length it came 
to pursue the precise path which it would follow if subject to the 
law of gravitation. In this particular case, moreover, Mr. MUl sets 
up an explanation wliicU I think inconsistent with the Association 
Theory ; namely, " liie exact resemblance of our ideas of form to 
the sensations which suggest them." (Logic, vol. i. p. 262.) If this 
explanation be correct, we could never have imagined two right 
lines enclosing a space, and tlie impossibility was not, therefore, a 
gradually -acquired one. But here again the resemblauce is as- 
sumed as a fact, without referring it to its proper place in a system 
of Psychology. Kant accounts for it. Space, says he, is a law 
of our faculty of intuition, and imagination lieing a branch of 
this facidty, is, of course, stibject to the same laws. Iluuce geo« J 
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nwlrioal trulhi *ie equally biniliDg in perception and imagination, 
aad in buth cuei for llic tame reason. Is not this, at all events, 
■Implur than aMumin(; separate uniforniities of co-existence among 
our mniutioiia for etvah of the fundamental i&ve of geometry ; and 
thun «ithRr n long auociating proceis to generate similar uniforniiiiea 
of cO'Cxintcnco among the corrcaponding imaginations, or else a new 
law of reiemltlanco between them limited (at least in this degree) to 
tbii pAftioular instance ? It is the olBce of Philosophy Dot to mul- 
tiply laws, but to reduce them to the smallest number. 
tion has oftuu bei-n described, even by AMociationists, a 



Imagina- 

I a kind of 

■ believed that its 



wuk MDsalion or decaying sense, while it 
lapreientutioni tako place in or by means of th 
What is inorn natural, then, tlian to suppose that the laws of oar 
wtiimtioDi embrace the products of imagination also ? But if the 
ronlcr wishes to see a complete theory of the subject, he should 
take lip Kutit'* Traiisoenilenlal Analytic, where he will find the 
law* of stfiiaulions assumed by Mr. Mill reduced to a few general 
beada, and connected with the laws of thought recogmsed by 
logicians in a tnanuer that, in point of systematic connection, 
oomplotencss, and simplicity, is as far superior to the Association 
P»yohotogy as tho Copercioan Astronomy is to the Ptolemaic I 
do not mean, of ooiirse, lo affirm the truth of Kant'j couctusions. 
Those of Ihu Association Ut may iittimab^ly prove more nearly 
cornet. But the Association school boasts lou<ily of the scientific 
«haraclrr of its method and its results, and thisse arc exactly the 
ftoinu in which it acvms to am most glaringly deficient. It may, 
perliaps, ham got hold of a sound tlieory. But its nomenclature 
i* ftulty ; it fails to r.« the conditions of pioof, assumes what ought 
to be explfdned, leaver iho coosequenoea baJf thought out, aod it 
wWly wiuiliug in system. It profnan to tuJopt the method of 
Physic*, but prewnta us with sjiccubtiaas tbat no natunl plulo- 
•opher wotild tolonlr, erea (f ba di<t find it neoesauj in cut the 
llwartft ihoK with Mme sudt nnark a»— " Yon aixknook to gin 
■A K tbtory of dew. and yva an fteeounting for nin." 
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mean? Hareonr "minds" nothingtodowitli our "experience?" I» 
not our experience, on his own sliowiag, merely so many actual or 
possible mental sensations, whose laws are laws of mind ? He gives 
us, however, some specimens of the experiences that would be 
required to enable us to conceive the reverse of truths commonly 
regarded as necessary. Suppose that a minimum visibiU was not 
increased in magnitude, when we used a powerful microscope to 
examine the object, we should be able to conceive a limit to the 
divisibihty of matter. (Id., p. 103.) The minimum vi^ibile is, I 
think, a quantity of light not of extension, so that Mr. Mill starts 
assumption. But waiving this objection, let ns 
e puts, lie tokes an object containing 100 minima 
visibilia, and puts it into a microscope magnifying fifty times, and 
then he telli us tliat if each minimum visibile looked the same size 
ssberore,and if the whole object made up of the 100 minima visibilia 
looked Gfty times larger, we should believe in a limit to the divisi- 
bility of matter. Certiunly ; and if the same minimum visibile was 
presented to me as all black and all nbitc at the Eame instant, (see 
Exam, of Hamilton, p. 84,) 1 could go a step further, and dis- 
believe the principle of contradiction (for I fear 1 must always re- 
gard black as not-white.) But it seems to tue that so long as "my 
mind is the same," both these " esperiences" are simply impossible. 
Hy experience, I beheve, is in port determined by my mind ; and 
Mr. Mill, on his idealistic principles, is bound to maintain that 
it is so entirely. The barrister, 1 think, makes a similar blunder 
when endeavouring to prove that the reverse of arithmetical truths 
might be made conceivable by a difierent experience. He supposes 
that whenever 1 attempt to put two and two together, a new object 
is " created and brought within the contemplation of my mind." 
(Id., p. Se,) and argues that in this case 1 would believe that 2 and 
2 make b. But while my mind is the same, I cannot be com- 
pelled lo add the new object, thus brought within its contemplation, 
to the 2 and 2 which I am seeking to put together ; and even if my 
mind was so altered as to make this addition compulsory, 1 
could not fail to see that what I had added was not 2 -|- 2, but 
2 -^ 2 -|- '^^ ntK-creaUd unit ; so that I would have really arrived 
at the harmless result, 2 + 2+1=5. WiU Mr. Mill or his 
barrister maintain that in a world, where the two pairs were aunt- 
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bilated whenever I attempted to add liiem, 2 -f 2 would be = ? 
Some uC Mr. Mill's other instances are men- tricks with words. If I 
bold a circle sideways it appear* to be an ellipse, and if a 
man had never felt or seen it in any oilier position, he would 
use the term " circle" with the same connotation as my term 
" ellipse," and he would, of course, believe that the radii of a 
circle are unequal. Translated into my language, this would 
amount to conceiving that the radii of an ellipse are unequal, 
which I can conceive with equal ease, though my exiierience 
has been different from hia; and as he would not have my idea of 
a circle at all, he could not conceive anything about the equality or 
inequality of its radii. Thb is esactly the trick that the barrister 
performs with his right lines, (Id., p. 8G,) and that Reid enlarges on 
in his Geometry of Visibles (cited, p. 87.) If right lines looked 
like circles, we should ascribe to them the properties of drclei, at 
least if we had no means of correcting the mistake. Accordingly, to 
Reid's Idomenian, it would he a " self-evident truth," that " any 
two right lines, being produced, will meet in two points ;" but the 
Idomenian would mean by this proposition exactly the same thing 
that 1 mean by the proposition, that " any two great circlfs described 
on a spherical surface will meet iti two points ; " which is to me a 
self-evident truth likewise. Keid never supposes that the Ido- 
menian would ascribe any property to his light lines that I do not 
ascribe to circles on the sphere, and thereby he recognises the 
necessity of geometrical truths, if we only take care tiiat the same 
term shall have the same meaning. Had Mr. Mill forgotten 
his own doctrine that the meaning of n word resides in the conno- 
tation, not in the denotation ? I fear Helmholtz has here fallen 
into the same mbtake. 

I may further observe, that I am not yet satisfied that Association 
can generate necessary beliefs. Mr. Mill's examples (Exam, of 
Hamilton, chap, siv.) are not asumples of necessary beliefs or judg- 
ments at all, and it is only in judgments that necessity b generally 
insisted on as establishing a mental l.tw. They are, moreover, in 
general instances of a " could not," not of a " must,'' and it is, I 
think, conceded that a present inability need not be a priori. For 
instance, whenever there is a series of acts to be performed, which 
requires memory, anything that confuses the memory may produce 
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D inability to perform it ; and as tnemoTj is admitted, on a\\ hands, 
to depend chie&j on association, a change in the tuual aasociations 
will naturally produce iin inability here.* There is something 
Mmilar to this in positive necessity also, One idea will recall 
another which is associated with it, in spite of all our efibrts to 
resist it. In fact, forgetfulneas in even lew in the power of the will 
than memory. But though the suggestiou is involuntary, 1 am not 
compelled to predicate one of these ideas of another. I may be 
unable to think of Mr. Mill without thinking of Mr. Bain, but that 
doei not compel to judge that Hr. Mill u Mr. Bain, or even that 
the two philosophers are inseparable in existence. What the Asso- 
ciationlst is called on to explain is the characteristic of necessity in 
judgments, and this is exactly the kind of necessity which he avoids 
giving instances of. It may be that in every familiar judgment 
the subject and predicate are associated ; but the problem wliich 
Mr. Mill and his followers have to solve is not why they become 
associated, but why the association between them takes this parti* 
calar shape. There are pairs of phenomena, between which the 
association is most intimate, but which we never dream of comhin< 
ing as the subject and predicate of n proposition. Consequently, 
if this be a " case of association," it is, at all events, a peculiar 
caae, and it u just this peculiarity which requires to be accomited 
for. 

In conclusion, I may remark, that the earlier Berkeleians main- 
tained that our immediate visual sensations were at once re- 
placed by the suggested tactual ones, and were themselves either 
unperccived or instantly forgotten ; and they were quite satisfied 
with the explanation of this substitution, which the principle of 
Association alForded. The later advocates of the theory, aa we have 
seen, admit that the present representation is wholly an " eye- 
picture ; " and they call in the same potent principle to explain why 

* I maf remark tbat Hr. Hill U in error in regarding necGMit; and ineon- 
ceiTsbilit}' ii3:?om}lativu, for ondor the law of the conililloneit, two conlra- 
diclorica may be butb incoDCoirBble. Tbe neccuiif of so thinking, ol coarse, 
involves ilie iBc^oncciiableneas ol the coniroij, but tbs iacoiiccJTBbloDesi uf 
D jndgmeat docs not Iniotve the DBCctsily of th« oppoilln. This coiifDaian 
leads Ur. Mill iiiia tcteral unfounded e riticiams on HMnilton, in whose ij*- 
tun tbo diitlnction of potitiiB and negatirc nccvsaily (iaconcaiTablUl?) is nil- 
imponoai. (Sec Lcct., vol. ii. p. UGH, leiiq, and C>37.) 
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the inggested tactual sensations either do not rise into conaciouB^ 
ness at aU, or else leave no trace ia the memory. When we find 
the same principle invoked with equal confidence to explain two 
directly opposite (alleged) phenomena, the natural presumption ia 
that it really esplains neither; while, on the theory of Messrs. Mill 
and Spencer, the Natural Geometry, which Berkeley treated so 
contemptuously, has to be replaced by a still more complicated 
Natural Algebra. Such explanations are, to say the leaat, eminently 
unscientific. 

2. On Cotovr-Blindnesa. 
Some persons may perhaps consider the case of the colour-bhnd a 
strong argument against the theory that the perception of a variety 
of colours involves that of extension ; since it may be said, here are 
men who con see no variety in colours, and whose space perceptiooj 
nevertheless appear quite ua accurate as those of persons who do. 
But all observations on colour-blindness lead to the conclusion that 
the patients do perceive a diversity of colours {and this not mere 
gradations of the clare-obscure, as Sir W. Hamilton supposes) 
though they are nnable to discriminate between some particular 
colours which ordinary men distinguish with ease. Thus the man 
who confounds red with greea will often distinguish yellow and 
blue with much accuracy. It u not my iut«ntioa here to make any 
hypothesis as to the nature of colour-blindness, (which, however, I 
have done in the numhers of Naturt for July 38, and October 6, 
1870,) but merely to notice that we here possess what Mr. Mill 
wishes to obtain in the case of the blind— a colour-blind melaphj- 
sician. Dugald Stewart could see no difference in colour between 
the green leaves and the scarlet fruit of the Siberian crab, tliough 
he could perceive the difference of shape perfectly. (Nunnely, on 
Organs of Vision, p. 336.) Tet Stewart stated in one of his 
earliest letters, and repeated it in his latest work, that he could 
Dol subscribe to the doctrine of Keid on this subject, '' because it 
appeared to him evident that the varieties in our perception of 
colour are ibe means of our perception of visible figure." (Disser- 
tation, note, p. 134.) It is strange that with this letter before him, 
Sir W. Harailtou should have in his Lectures credited Stewart with 
the doctrine that we have no perception of extension by sight. 
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(Lectnrei, toI. ii. p. 161,) a statement which he quali£ea in his edi- 
tion of Reid, (p. 820,) by saying that it was tacitly withdrawn in 
his later works ; whereas, in the note already referred to, Stewart 
is professedly quoting a letter which he had written to Reid "more 
tlian forty years before." It is true, indeed, that Stewart was 
of opinion that the inseparability of colour and extension in the 
imagination was a mereresult of MBociation; but then this sssociatioD 
arose from the fact, that the varieties in our perceptions of colour 
were the means of our perceptLoa of visible figure. If he had been 
of opinion that the imagination employed the sensible organ, he 
would probably have dispensed with association altogether. But 
at all events it is evident that he thought the perception of a variety 
of colours necessarily led to the perception of extension, and that 
he found the two ideas of colour and extension ns inseparable as 
anyone else. I think bis testimony on these two points affords a 
strong confirmation of the theory which I have been advocating. 

8. Observatiotu on Couching. 
I venture here to malce a few rem&rks on Observations on 
Couching, because I think they have not hitherto been made with 
sufficient care. For example, when the newly acquired sense is 
tested with a cube or a pyramid, it is forgotten that such an object 
will look differently when it is seen from different points of view, 
and that the patient might very possibly fail to recognize its identity 
if successively presented to sight under a diversity of circumstances, 
It would be much better to employ discs than solid bodies, though 
even here the visual appearance would vary with the inclination of 
its sides (if a rectilineal ligure) to the line of sight. A circle and a 
square should therefore be substituted for the sphere and the cube, 
and it should be ascertained that the patient recognised the identity 
of the square when presented to him at various angles. We should 
next endeavour to make him generalize these perceptions, and 
abstract from the particular colour and magnitude of the presented 
objects, for which purpose sverat circular and square discs of 
different sizes and colours should be successively (or simultaneously) 
presented to him. It would also 1>e desirable to quicken his faculty 
of generalization by giving them general names ; and in so doing, 
names should he selected which were quite free from all previous 
associatioM. Suppose, for example, (as the patient would not be 
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likely to know Greek,) the square discs were called Alphas, and the 
circular discs Betas. Care having been likewise taken to secure 
the fonoatton of tlie requisite touch -abstraction a, (hy handling 
several circular and square discs of various sizes, weights, and de- 
grees of hardness, roughness, &c. without seeing any of them,) he 
might then be asked whether an Alpha or a Beia was like anything 
he had been accustomed to feel ? and if lie failed to recognize 
the identity, he might be asked if either of them was like a circle 
or a square ? If after several trials the patient was fouud incap- 
able of recognizing the identity of the objects seen and the objects 
felt, it would prove that the perceptions of the two senses were dis- 
similar in kind ; but it would still remain undecided which sense- 
perception was identical with that which ordinary men designated 
space or figure. If the patieot was asked some months afterwards 
whether his ideas of circles and squares had been altered since he 
obtjuned his sight, or whether the meaning that he now attached to 
these terms was a visual or a tactual one, it would throw some light 
on this subject. The meaning which he attached to these terms 
immediately after couching, would of course be the same that he 
had attached to them before couching, viz., a tactual one ; conse- 
quently no inference could be drawn from hb at first applying 
these terms to tactual, and denying them of the visual objects, 
except that the two senses did not convey the same kind of percep- 
tions, II ia too often forgotten that different men may employ the 
same terms with the same denotation, but with a totally diderent 
connotation ;* and this at all events maybe the case with the space- 
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^ve ns a direct perception of tpaee is nn idcntlcnl pruposili 
mere waste ol time to spend mare than three lines in proving it. Bat then 
I do not think that these are the meanings which ordinary men attach to the 
terms Space and MoYcment. To take another instance. We odea meet 
with an argament to prove that some proposition — the principle oE Causolilj 
snppoee — is not a necessary truth, because some one has diibeliered it, when 
it will be fonnd on examination that the believer and the diiboUeief merely 
attach different meanings to the same lorm of words. This, as we have seen, 
is the explanation of the fact (if It be one) that Reid'a Idomonuui wt^uld find 
□D ilifflcnliy in hclieviog that two right lines enclosed a lioiie space. Again; 
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^ term B or the blind man and tlia scdng mun. What I meui by 
"circle" and "square" might very well be what the newly-ccmehed 
man would mean by "Alpha" and "Beta" in the cose I have put, 
[ though he would also use the words " circle" and "s<iiimo," Kud 
I Bpply them to the same objects that I did. I should also prefur * 
I triangie and a squoro to a circle and a square. The unifonuily of 
I the circular outline would give considerable scope for gucssiug if 
i the patient was at all quick. The whole gubjeot requires much 
' more Atteniion than it has hitherto received. 

f in ibe coDtrorerqt u to whether chililrtn commonM with unlrarMli or liiK 
I gutu*, philosophera iutro condaod thomsalrM almuM intirel]' in inijairinf 
' irbether thej begia bj osing terms wblcb are to u» aaircrHl or iliigalar; 
L which probablj deponda aliogntber on their inntmcton, and nai on anr pcca- 
Barity of the infani mind. But perliopa th« moal remnrkalilo Bxampla of 
tbli coDfnsion occurs in Hr. Lewcs's tritieiim of the Kantian iliitinction 
beiweon analytic anil synlhotic judgmcau. This wrilfr coaclnilei that then 
is no real dillorence bctncon tbcm, {(jnthetical jadgmcnts Iming oaij " •iia- 
lytical jadgments in the makinj;,") bconie ihu same pmpoil Hull— that is, 
the MRie Conn al wonlH — that urigiDally eipri-iisvd > lyiithelical juilgmunt 
(soioetitQes) cornea sfiorwanls to expres* an analytical odc, m tomtquiaa vf 
% cSange m tlie nniiins o/oiu vj fA« rrrms mplojnl. Thns. that " All air la 
bcBTj' was originall}' (anil I think slJU cunlieuM to !>•) a sjrutlwiical piw- 
posilion ; bnl in tbo courie uf time thi word Air niaj cone tu inelade Welglit 
in ill meaning, (^connotalioD,) and whenever it do», die aboTo propositioa 
will expres) an analytival jadgmcnl. ThU aual;dcal jaJgiueni traiialaied 
into taj former langnagc would be '' All boaTj.alr Is beary." an<l lay lonnsr 
aasertioa that "All air is bear;," translated into mjr nsw ilialecl, would b« 
" Whatever possetse* the alA«r ailributea ut air puisessei the attribute of 
weight also." Al the basis uf the whole theory, tlierefure, there lie* nutblai; 
more than that men maj- attach different mcaniagi to tbo same form of 
words at diOerent times. When Weight becomes a past of the mesning u( 
Ihc term Air, of eettrve an efiponoiit eould not deny tlot tlic air nas hontj ; btn 
Mr. Loire* seems lo bar* forgotten that be might siiD denj thai aaj inch 
Ibiag as air existed. He might Terf w«U ar^ae tbal tbo tiling that blew in 
his face was not Air, shice it wa* not hnaiy ; and if Mr. I,ewes wisbad Iq 
«onvioce bim of his turn, he e«ald o'lly du so bj proiing that that wblsfe ■■ 
Um b his lace was bearf— a sf ntbetical propositioii. Hr. HIU has I 
Suod terrica in relaliRg similar ductrinc* adTUiced by Uruwu (Leglc, vol. L, 
pi. 3X1) and Ilaoiiliua- (Exam.of Bamilioiupp. 411. (rf^) Ktea Mr. Hansal 
is MX exempt from this coofuion, (frolegonicna. p. 313,) in tpii« ot hia 
Jkllaetiao |lif t w wn intaition and thought. Let me uU, thai if any sucb 
e ciplea WKion is tunned, it doe* uot b«c»nia the labjict, bill the pre- 
&•!• ti the )Bdgm«M. I do Dot Jadge thai All hcavy-alr Is bnav;, but that 
AH ah- 1« beavy-alr— a |u%m«iii wbicfe is not only sjulmlral, Uu is mcnljr 
' '~ ' whailorisiBaUr jadged. 
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4. Some RemarkB vn Mr. Abbott's Theory. 

Mr. Abbott wonld, perhaps, rather m&iDtain that we see (origin- 
ally) Ihe difference of the diBtances from the eye of tvfo objects thut 
the actual distance of either of them. (See p. 27 of thla Easay.) 
But this aiipposea that the real external objects are immediately 
perceived, since I presume it will be granted that we cannot see the 
differences of distance of two things, unless we see the things them- 
selves. This doctrine has, therefore, I think, been sufficieatly re- 
futed in the foregoing pages. Indeed, the mere change of siire in 
the apparent object, as we move awaj from it, affords a sufficient 
refutation, as Hume observed long ago. If Mr. Abbott thinks that 
what we see is not the difference of the two distances, but iu 
" projection on the line of sight," this is only to make the tlieoiy 
more complicated without removing any of the difficulties. 

Our author might also defend the veracity of our intuitive con- 
sciousness by asserting that the entopuc appearances, &c., whose 
apparent esteroality he insisla upon, (Sight and Toucli, p. 79,] 
were really external to the sensitive surface of the eye. But I do 
not think he could miuntaiu that " the subjective appearances in 
the closed eye," or the " persistent impressions," (who«e estemalitjr 
is confessed to be eqiially apparent,) are roaliy external to the sensi- 
tive organ. Farther, the same apparent externality, and even 
distance evidently belongs to the visual images presented in a dreiun, 
and I think also to iboBe produced by other causes, such as pressure, 
electridty, inflammation of the nerve, demngement of the stomach, 
&o. In these latter instances there is, at all events, no visible 
object external to the retino, and there is no reason to believe that 
the visible appearance exists anywhere except on the sensitive sur- 
face. That it has a spaclol cause I do not doubt; but since this 
cause is situated rather liehind than before the retina, and bears no 
resemblance to the impression, it is impossible to regard it as the 
object seen. And here 1 may notice, that there is a certain am- 
biguity in the word '■' seen ;" sometimes it is applied to the cause of 
vision, and sometimes of the visual appearance itself. If we takc- 
it in the former sense, the eye sees other things, but does not see 
itself: whereas, if we ukc it in the latter (which 1 think is the proper) 
sense, on my theory, thv eye sues itself and nothing else. Nuthiog 
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I ho]d is seen perceived or intuited, except the retina) sfiection. 
But I do not thiak that mankind speak of all onuses of viaion as 
objects Been. Tliey apply the term mther to one particular kind 
of cause — namely, that which causes vision by throwing light on 
the retina; and this for the rea-son that they usually believe that 
this object (and not the affection produced by it) is what we im- 
mediately perceive. But when the cauxe produces vision otlier- 
wise, (as is the case with electricity, disease, &c. ;) and when there is 
no similarity between cause and effect, no one speaks of such a cause 
OS jMfi. Even the vulgar would here apply the word " seen " lo 
the afiection itself, as I would do in aU cases. To resume, then, 
the affection possesses the same apparent outness, and even distance 
in this case as in others ; and, therefore, if outness and distance are 
equivalent to being outwde of, and diitant from, the retina, we are 
obliged (at leaft if we do not call in the Association Ptinciple 
wliicli would be fatal to Mr. Abbott) to regard direct consciousness 
as in this instance delusive. But on the explanations of outness 
and distance that I liave given the delusion disappears ; or rather 
it is resolved into another illusion, whose ori^n I have accounted 
for consistently with the veracity of our direct perceptions, viz., the 
illusion that there is an eye behind the colleclion of visual picture?. 
But this eye is not supposed to be immediately perceived — it ia 
inferred in consequence of onr mislaking the pictures of objects 
(especially of the members of our body) for the objects themselves. 
We know that the eye is behind these objects, and thence infer 
that it is behind the pictures of them ; which inference we extend 
to all visual pictures, (or rather affections,) and are thus occasionally 

Mr. Abbott lays much strass on the perception of depth (or relief) 
which arises when we combine two dissimilar pictures, and regard 
the object as one. It must be remembered, however, that the two 
pictures must be very ne.trly equal, similar, and similarly sittuted, 

it will be found impossible to combine them. Further, I think 
that those who endeavour to combine them (especially when near 
the limit) will be conscious of a considerable effort in doing so— 
the two outlines having a tendency to separate from each other. This 
is more evident with the naked eye, as the reader will find, if he tries 
it on Mr. Ahliott's figurts. (Sight and Touch, p. 113.) It is not 
unreasonable to mpitose ihiU some change is effuotcd in (he fhnpa 
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of one or both eyes by this effort, in conscquenoe of which the \ 
pictures really fall upon identical points, and that single vbion in 
liiia case is therefore referable to the ordinary low. Why such 
double iuisges suggest relit:f is evident. We have been ascertaining 
thu existence of relief in all objects which require this effort to ooni- 
bine them from our earliest infancy, while we have never perceived 
it in those which are seen as one without any effort. 1 do not say 
that relief is suggested by the duplicity of these objects, since they 
are but rarely seen us double ; but that is suggested by the effort 
which is required in order to see them single, and by their Itudency 
to become coufused at the boundaries. 

The object of my quotntion from Mr. Abbott, at p. 56 of the Essay, 
Tiill, I think, be evident to the reader ; but to avoid misapprehen- 
sion, I may observe that my language, in describing the same facts, 
would be almost the converse of his, lie accounts for angles less 
than a right luigle appearing too large, because, in consequence of 
the spherical shape if the retina, (in passing I may remark that if 
we perceive the external objects and not the retina, I do not see 
how the shape of the latter could affect vision nt all,} " the images 
recelvsd on it cannot be projected on a plane without distortion ;" 
(Sight and Touch, p. Si ;) while, in accounting for tlie same fact, I 
would say, that in consequence of the spherical shape of the retina, 
lines drawn on a plane cannot be projected on i( without distortion. 
Without examining the mathematical phenomena of projection in 
deUiil, I may observe, that tlie three angles of a spherical triangle 
(taken together) are always greater than the three angles of a plane 
triangle ; and, therefore, if (as 1 hold) the retinal picture is im- 
mediately perceived, angles in general will appear too large. I think 
a geometrical reuson could also be given why this enlargement ti 
greater in the case of acute angles. The area of a spherical tri- 
angle being proportional to the excels of its three angles over two 
right nngles, the sum nf the three angles of the external plane Iri- 
nngle, will be least au.'mented when it is so held that its projection 
on the retina shall be ;tB small as possible. An extension of this 
remark will show why the illusions exhibited at p. 83 of Mr. Abbott's 
book disappear when we look along tlic lines. The retinal projoc- 
tioo of any line exhibits fewest traces of sphericity when it is 
shortest, and most when it is longest. 

The orectnessorinverscnessof vision, if satisfactorily a^crtatDcdi 
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would nSbrd an exptrimetitwn crticis between my thcoiy and that of 
Mr. Abbott. The render will not confound my views with the 
current cxplanntion of the (assumed) fact of erect rision, on the 
ground that when everything u inverted relative position remiuns 
the same. This, it has been Justly observed, does not accouBt 
for our seeing things erect, but merely for the inversion of the 
pictures (which is requisite for erect vbion) escaping our notice. 
But instead of attempting to explain tlie universuUy assumed fact of 
erect vision, I deny it nltogethnrj and as Mr. Abbott's theory 
aflirms it, we are here directly at issue. I hold that if we could 
intujtc tlic real external objects, we would 6nd them turned in the 
opposite direction from what we now suppose, and likewise enor- 
mously larger. In proof of the inversion, I think Scheiner's experi- 
nients are conclusive. An illuminated point being held so near 
the eye that it produced the impression of a confused circle was 
looked at through three pin-holes in a piece of card. Three 
images of the point (the head of a pin held near a candle will do) 
were thus seen, and when the left pin-hole was covered, the right 
image or picture disappeared, and nee versa. A similar cxperimeut 
may Vie mnde with one pin-hole, when, if we move the card up or 
down to right or left, the luminous point seoms to move in the 
opposite direction. Another e.\periment, I think, confirms the same 
conclusion. If, with my eye open, I press the ouLndc of the eye- 
ball, (next the cheek-bone,) a luminous ring appears which un- 
doubtedly belongs to the impressed port ; but it seems to be at the 
inside of the field of vision next the nose, On pressing the inside 
of the eye-ball the effect is reversed. If these observations ate 
conclusive, Mr. Abbott's theory is refuted. 

As persons couched for cataract are always deprived of most of 
the means by which Mr. Abbott thinks we naturally perceive dis- 
tance and relief, (see Sight and Touch, p. HO,) the fact chut they 
appear to be devoid of these perceptions immediately after the 
operation, cannot be regarded as a refutation of his theory. I 
hardly think, however, tliat the evidence of the fact is fairly staird 
in his tenth chapter. He argues, for instance, (page H7,) that 
Oheselden's patient must have seen relief in solid objects before he 
noticed it in paintings; for " if pictures had never (before this 
time) conveyed the idea of solid figures, it is clear that solid ligiir^i 
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were not seen as plain pictures." But Cbeaelden's patient bad re- 
cognized liis fatlier'g likeness in a locket long before, and these 
pictures were probably Inndscapes, the various objeets in which it 
took hitn some time to familiarize himself with. Again, in describ- 
ing Franz's case, (page 158,) be lays tnnch stress on the fact, that 
the patient noticed at first sight that the sphere and the cube pre- 
sented to him " were not drawings," while he notices but very 
slightly his repealed statements as to the fiatness of all the objects 
which he saw; and it should not be forgotten that he failed to 
' di.itingnbh the sphere and cube from circular and sqnarc discs. 
This patient, as I have already observed, could see, previously 
to couching, a. small patch of light through a lateral cleft in 
the capsule; and, therefore, when the light was suffered to fall 
on the whole retina instead of on this patch, it is not surprising 
that he decribed his Hensation as "an extensive field of light," or 
that objects appeared larger than before. Mr. Abbott again calls 
attention to certain patients placing their hands close lo the eye 
and then moving them out in straight lines toward the objects ; 
but he does not observe that others continued groping about the 
eye for something at a distance from it, or that Mr, Wardrop's 
patient often placed her hand beyond the object and then moved it 
inwards toward the eye. Franz's patient also continued groping at 
the surface of a vessel of water for a ball sunk several inches be- 
neath it. Will) tliese qualifications, I think, the cases reported by 
Mr. Abbott will be found in perfect agreement with my views. 
There can be do doubt that the patients afterwards come to see 
distance and (in some degree at least) relief; and the fact that 
their visuid perceptions improved in this respect proves that asso- 
ciation had Eiiiiiflthing to do with tlie proceis; wliether, as I think, 
by connecting different visual impressions with eacii other, or, as 
the Berkeltiiaus maintain, by connecting visual with tactual and 
muBvular sensations.* The incident of the pictures would alone 

* Having lonehed Bgnio on the oommon theory. I may here nnVo a remark 
which I omided to make in its proper place. Even sapposing that our pre- 
sent Tiiaal perceptions arise from Ho aasociadon bciwecu iha origiual aen«B- 
tiona of sight auJ tho*e of toudi and the mnscles. the current (loctrino Eeemi 
ticedleuly complicated. A double associution is pontalaicil by Messrs, Hill 
and Bain; first, between the visual Mnsations onil the muscuUr scniatii-n^ 
which Bcconipaiij Ibv inotiotta u( tlie rje ; and, eeioDdly, belwuen these luiis- 
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suffice to establish this. But if digtaijce from (be eye and relief 
are acquired perceptions in these instances, the n&tuml presump- 
tion is that they are so ia all. 



I should have wished to include some remarks on Mr. Levy's 
book on Blindness and the Blind, in the present volume, but the 
work did not appear until it was almost through the press. I find 
in it a strong confirmation of my view, that names niay be used by 
different persons with the same denotation, but with different con- 
notations. It should also be noticed that ordinary blindness is not 
total inseosibility to light ; and blind men, by close attention to 
their faint visual perceptions, may turn them tQ much better account 
tlian we should do. This is, perhaps, the explanation of '* facial 
perception," which at first sight seems rather startling. At all 
events it gives no countenance to the modern theory, which lays 
fltiess on the nuiscular sensibility rather tlian simple touch. 

cnlu sensations &nil ihoM arising from the morcuii-iiia of the ana or tho leg. 
Would not tho thcorj he simplifiod b; leaving out the intGrmediMe link, as 
Indeed «M i] ODD bj Berkeley? What is iliere la prevent ourviinal tenia* 
tions becomine direct))' asmciatod with our muscular efforts in moving our 
arniB or legs ? Tbo Irac nuswcr in, perbaps, u follows : — sigbl appeared to 
afford more iDturmaiion about objects than the theory would sccoam lor, and 
then a happy ibought occurred lu tho thcorisu. Wbcn the eye U nt rest, it 
was said, it does not see spitce i and its moliuns can only alter this pcrccptiou 
by Iniioilucing asso<^ialioBs with mnscaJBr senta^ona. The latter it 
huwevor, which is rather OMumud than aiaerled, is quite untme. 
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